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SYNOPSIS — Gravel  is  sluiced  as  fast  as  mined 
in  summer.  Construction  of  sluice  and  dump  boxes 
varies  with  conditions,  although  the  principles 
hold  throughout.  Pole  riffles  are  usually  employed, 
although  occasionally  the  iron-bound  Hungarian 
type  is  in  service.  Methods  of  cleaning-up  are 
described. 

Except  for  small-scale  operations  at  the  heads  of  the 
creeks  and  at  other  places  where  water  is  scarce  during 
dry  weather,  gravel  mined  during  summer  at  Fairbanks, 
Alaska,  is  sluiced  as  fast  as  hoisted.  The  bucket  is 


Fig.  1  shows  the  relation  of  the  apron  to  the  dump  box 
and  also  the  construction  of  a  typical  dump  box.  The 
box  is  usually  equipped  with  block  riffles  and  is  given  a 
grade  of  7  to  12  in.  in  12  ft.,  IQi/^  in.  being  a  common 
figure.  This  grade  is  about  the  same  as  that  of  the  siuice 
boxes  and  is  often  insufficient  for  the  dump  box  in  which 
the  current,  owing  to  the  greater  width  of  the  sheet  of 
water  and  the. constant  interference  from  dumping  and 
forking,  is  considerably  less.  To  obviate  this  difficulty  the 
ii;take  from  the  flume  is  commonly  placed  at  a  relatively 
higher  position  in  the  box  than  the  outlet. 

The  apron,  which  may  or  may  not  be  covered  with 
sheet  iron,  is  made  of  light  poles  or  plank.  When  poles 
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MAKING  A  CLEANUP  AFTER  SLUICING  PART  OP  THE  WINTER  DUMP 


dumped  on  an  inclined  platform,  or  apron,  which  dis¬ 
charges  into  the  mud  box,  or  dump  box.  Here  the  lumps 
of  sticky  clay  are  broken  up  and  the  large  rocks  removed. 
Following  the  dump  box,  which  is  larger  and  of  more 
substantial  construction  than  the  sluice  boxes,  comes  the 
main  sluice,  consisting  of  five  or  more  12-ft.  riffled  boxes 
and  additional  false-bottom  boxes  to  distribute  the  tail¬ 
ings.  Dump  box  and  sluice  are  placed  on  light  timber 
trestles  at  sufficient  elevation  to  give  plenty  of  grade  to 
the  boxes  and  to  provide  room  for  the  disposal  of  tailings. 

•Kellogg,  Idaho. 


are  used  without  an  iron  cover,  considerable  fine  dirt  sifts 
through  and  gold  is  thus  lost. 

Sluice  boxes  are  made  in  sizes  ranging  from  10  in.  wide 
at  the  small  end  to  14  in.,  the  12-in.  size  probably  being 
most  used.  Details  of  construction  of  such  a  box  are 
shown  in  Fig.  2.  The  ordinary  telescope  box,  owing  to 
ease  of  setting  and  changing,  is  most  widely  used,  but  some 
operators  prefer  the  box  illustrated  in  Fig.  3,  which  is  built- 
after  the  order  of  the  ordinary  flume  box,  on  the  ground 
that  it  does  not  clog  so  easily.  This  seems  largely  a  matter 
only  of  individual  taste. 
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The  flimsy  construction  of  these  boxes  is  a  marvel  necessary  to  save  fine  gold  and  that  less  water  is  then 
to  one  accustomed  to  the  heavy  material  used  for  the  required,  which  is  an  important  point  in  many  parts 
sluices  in  large  hydraulic  mines.  One-inch  lumber,  planed  of  the  Fairbanks  district.  For  these  reasons  narrow  boxes 
on  one  side  so  that  its  effective  thickness  is  not  more  than  with  steep  grades  are  employed. 

%  in.,  with  2x4-in.  braces,  makes  a  box  that  can  be  Many  kinds  of  riffles  have  been  tried  at  Dawson  and 
handled  with  ease  and  that  will  take  care  of  all  the  gravel  Nome,  but  the  Fairbanks  operators  have  been  too  well  sat- 
that  can  be  passed  through  it  in  one  season — usually  less  isfied  with  the  ordinary  pole  riffle  to  seek  earnestly  for  a 
than  15,000  cu.yd.  Next  year  is  another  matter  in  the  substitute.  These  (see  Fig.  4)  are  made  of  peeled  spruce 
view  of  the  average  operator,  for  he  may  have  made  poles  2  or  3  in.  in  diameter,  in  6-ft.  lengths  or  slightly  less, 
his  stake,  he  may  have  failed  so  heavily  as  to  lose  his  with  head  pieces  of  proper  length  to  fit  tightly  into  the 
plant,  he  may  have  sold  out  or  he  may  have  moved  to  boxes.  They  are  held  in  place  by  nails  driven  into  the 
f.nother  creek  or  even  to  another  district.  In  any  event  head  blocks  through  the  sides  of  the  boxes;  the  nails 
the  boxes  are  sure  to  require  resetting,  and  the  expense  of  are  allowed  to  protrude  enough  so  that  they  can  easily  be 
constructing  four  or  five  new  ones  to  save  the  bulk  of  the  withdrawn  with  a  clawhammer  when  it  is  wished  to  re¬ 
gold  is  comparatively  slight.  ( The  materials  for  a  box  move  the  riffles.  The  poles  wear  out  quickly,  which  might 
cost  about  $2.50.)  The  native  timber  of  the  Tanana  be  prevented  by  protecting  them  with  iron  strips,  but  they 
makes  a  poor  grade  of  lumber,  and  sluice  boxes,  while  idle,  are  so  inexpensive  and  quickly  made  that  this  is  not  con- 
will  warp  and  crack  in  such  manner  as  greatly  to  decrease  sidered  necessary. 

their  effectiveness.  Consequently  it  is  considered  good  An  iron-shod  cross-riffle,  known  locally  as  the  Hun- 
practice  to  equip  only  the  best  of  these  old  boxes  with  garian,  is  very  efficient  as  a  gold  saver,  and  it  is  not 
riffles,  using  the  others  as  false-bottom,  boxes  for  dis-  unusual  to  equip  one  or  two  boxes  with  it,  the  others 
tributing  the  tailings.  These  false  bottoms  are  also  of  , 

one-inch  material  and  serve  to  protect  the  bottoms  from  PI  11 
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FIG.  1.  DETAIL  OF  DUMP-  OR  MUD-BOX 


excessive  wear,  especially  at  the  drop  where  a  box  receives 
the  discharge  from  the  one  above. 

Sluice  boxes,  when  used  for  any  length  of  time,  accumu¬ 
late  important  quantities  of  gold  in  cracks,  joints,  splin¬ 
ters  and  abraded  portions  and  knot-holes.  To  recover 
this  they  are  burned  after  being  discarded.  Some  have 
yielded  more  than  an  ounce  of  gold  dust.  Before  laying 
aside  for  the  winter,  if  it  is  thought  that  they  carry 
considerable  gold,  they  are  frequently  dried  thoroughly 
over  the  boiler  and  pounded  on  canvas  to  recover  as  much 
as  possible  without  destroying  their  utility. 

Grades  and  Riffles  Depend  on  Various  Factors 

The  grade  at  which  the  boxes  must  be  set  depends  on 
the  amount  of  water  available,  the  coarseness  and  quan¬ 
tity  of  the  gravel,  the  type  of  box  and  riffle,  and  on  the 
fall  that  can  be  used  and  still  leave  room  for  disposal 
of  tailings.  With  pole  riffles  and  telescope  boxes  the  av¬ 
erage  is  about  10  or  10^  in.  per  box-length  of  12  ft. — 
although  in  reality  it  is  more  than  this,  since  the  effective 
length  of  box,  owing  to  overlapping,  is  less  than  12  ft. 
Theoretically,  the  thinnest  layer  of  water  that  will  carry 
away  the  material  is  best  for  saving  gold,  and  a  wide 
sluice  with  comparatively  low  velocity  is  advisable.  In 
practice  it  is  found  that  a  comparatively  high  grade  is 


Eides  and  bottoms  of  boxes  are  of  I  natm  spruce,  planed  on  one 
side.  Collars  are  of  rough  8x4!^  hn  per  box 

Sec+ion  showing ‘Details  of  Collar 
FIG.  2.  TELESCOPE  TYPE  OF  SLUICE  BOX 

having  pole  riffles.  Some  operators  prefer  the  Hun¬ 
garian  for  all  boxes,  but  it  is  more  expensive  and  has 
the  disadvantage  of  clogging  more  easily  than  the  pole 
riffle. 

Refinements  in  the  matter  of  gold-saving  devices  have 
attracted  little  attention  at  Fairbanks.  Transverse  under¬ 
currents  of  the  usual  type,  in  connection  with  punched- 
iron  screens,  coco  matting  and  amalgamated  plates,  have 
been  tried  with  moderate  success,  but  they  have  not  in 
many  cases  returned  the  cost  of  installing,  which  may 
be  partly  owing  to  lack  of  intelligent  attention.  One 
serious  objection  to  their  use  is  that  they  remove  large 
quantities  of  water  from  the  sluice,  causing  the  coarse 
tailings  to  pile  up  at  the  end  of  the  boxes. 

A  new  type  of  undercurrent  designed  to  overcome  this 
difficulty  is  shown  in  Fig.  5.  It  was  tried  out  with  excel¬ 
lent  results  during  the  summer  of  1914  by  E.  M.  Keys, 
of  Chatanika.  In  four  months  gold  to  the  value  of  $2,600 
was  saved,  as  against  a  few  hundred  for  all  season  using 
the  old-style  undercurrent.  It  is  essential,  hoY  ever,  that 
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boxes  equipped  with  it  be  cleaned  up  every  two  days, 
since  its  efficiency  decreases  greatly  thereafter.  Two  boxes 
of  the  flush-joint  type  shown  in  Fig.  ,‘1  are  fitted  with  this 
riffle,  and  one  is  cleaned  up  each  day.  In  doing  this  it  is 
a  simple  matter  to  remove  the  plate  and  riffles  and  rinse 
off  the  blanket  and  coco  matting  in  a  tub  of  water.  This 
is  done,  of  course,  at  a  time  which  will  not  interfere  with 
sluicing  operations.  The  same  riffle,  installed  on  claim 
No.  7  Below  Discovery,  Cleary  C’reek,  where,  owing  partly 
to  the  fine  character  of  the  gold  previous  attempts  at 
mining  had  resulted  in  failure,  recovered  20%  of  the 
entire  cleanup.  This  gold,  which  had  been  lost  before, 
made  it  possible  to  operate  at  a  profit. 

It  has  generally  been  held  by  Fairbanks  operators,  in 
view  of  the  failure  of  the  ordinary  type  of  undercurrent 
and  amalgamated  plates  materially  to  increase  the  saving, 
that  very  little  fine  gold  occurs  in  the  deposits  of  the 
district.  The  experience  of  Mr.  Keys  proves  the  falsity 
of  this  contention  and  indicates  that  there  is  much  room 
for  improvement  in  methods  of  gold  recovery. 

A  string  of  boxes  is  rarely  called  on  to  handle  more  than 
150  cu.yd.  of  material  in  10  hr.  and  it  handles  this  easily 


and  gravel  comes  faster  than  usual,  for  there  is  then  a 
tendency  to  use  the  fork  as  a  shovel  and  remove  much  fine 
material  with  the  coarse  rocks,  thus  losing  considerable 
gold.  The  dump-box  man  also,  if  he  has  time,  takes  care 
of  the  sluice  boxes  and  the  tailings  discharge,  swinging 
the  tail  l)oxes  from  side  to  side  and  adding  new  ones  as 
they  are  needed. 

TmK  PitOBLEM  OF  WaTER  AND  MeANS  OF  HANDLING  IX 

The  semi-aridity  of  the  climate  of  the  Yukon  basin  and 
the  low  gradient  of  the  streams  combine  to  make  the  water 
question  a  serious  one.  Gravity  water  for  sluicing  is  ob¬ 
tained  at  Fairbanks  wherever  it  is  possible  to  do  so  with¬ 
out  prohibitive  expense,  but  the  comparatively  small  scale 
of  the  operatians,  coupled  with  the  large  number  of  indi¬ 
vidual  operators  and  their  proneness  to  move  from  claim 
to  claim  and  from  creek  to  creek,  has  prevented  the  de¬ 
velopment  of  an  efficient  ditch  system.  The  only  ditcli 
of  any  importance  is  the  Cleveland,  which  takes  water 
from  the  Chatanika  River  and  delivers  it  to  the  mines  at 
the  mouth  of  Cleary  Creek  at  such  elevation  that  pump¬ 
ing  is  not  required.  The  price  charged  is  about  $1  per 
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Fie.3  PLAN  OF  FLUME-TYPE  OF  SLUICE  BOX 
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Plan  of  Pole  Riffle 


Longitudinal  Section  Through  Riffles 


sluice-head  per  hour.  There  are  many 
smaller  ditches  that  lead  the  water  from 
each  creek  up  on  the  benches,  where  it 
may  or  may  not  require  pumping,  but 
these  do  not  go  beyond  the  watershed  of 
the  individual  creeks  to  obtain  their  sup¬ 
ply.  The  amount  of  water  required 
varies  with  size  of  boxes,  grade,  charac¬ 
ter  and  quantity  of  gravel,  etc.  The 
amount  that  will  keep  a  given  set  of 
boxes  running  freely  under  whatever 
conditions  they  happen  to  be  working  is 
termed  a  ‘‘sluice-head,”  irrespective  of 
the  actual  second-feet  flowing. 


Plan  of  Hungarian  Riffle 

FIG.4  RIFFLES  MOST  COMMONLY  USED 
IN  SLUICE  BOXES 


Plan  of  Riffles 


FIS.5  EFFICIENT  UNDERCURRENT 
COMING  INTO  USE 


M  here  water  cannot  be  obtained  by 
gravity,  resort  must  be  had  to  pumping, 
and  where  it  is  very  scarce  it  must  be 
impounded  and  used  over  and  over,  the 
portion  that  escapes  by  seepage  and 
otherwise  serving  to  replenish  the  sup¬ 
ply  of  the  next  lower  operator.  In  re¬ 
turning  the  water  the  boxes  are  usually 
so  arranged  as  to  discharge  upstream 


FIGS.  3  TO  5.  RIFFLE  TYPES  AND  UNDERCURRENT  ARRANGEMENT  ^iid  ponds  are  made  by  fencing  with 


low  dams  made  of  brush  or  moss 


if  a  reasonable  amount  of  water  is  available.  The  gravel 
dumped  on  the  apron  rolls  or  slides  into  the  dump  box, 
where  the  dump-box  man  stands  in  hip  boots,  armed  with 
a  broad  sluice  fork  of  eight  or  more  strong  tines.  The 
fresh  gravel  is  worked  over  by  means  of  the  fork  until 
it  gradually  washes  away,  the  large  rocks  being  thrown 
over  the  side  of  the  box.  It  was  formerly  considered  the 
best  practice  to  have  the  shovelers  throw  all  large  rocks 
behind  them  underground,  but  it  is  becoming  customary 
to  send  all  the.se  that  are  not  too  large  to  the  dump  box, 
since  this  allows  them  to  be  washed  clean  and  avoids  de¬ 
lay  on  the  part  of  the  shovelers.  At  some  mines  the 
rock  piles  become  so  large  that  it  is  necessary  to  place 
a  car  and  track  at  the  elevation  of  the  dump  box  to  wheel 
the  rocks  away.  Considerable  skill  and  conscientiousness 
are  reqi\;red  on  the  part  of  the  dump-box  man  (who  must 
work  during  summer  with  his  feet  in  ice-cold  water  and 
his  head  in  the  blazing  sun)  especially  when  water  gets  low 


M'cightcd  with  gravel,  mud  or  sand;  they  are  character¬ 
ized  by  a  considerable  horizontal  area  and  small  depth. 

On  account  of  the  dirt  and  grit  in  the  water  centrifu¬ 
gal  .pumps  are  used  exclusively  for  raising  it  to  the 
boxes.  These  are  usually  of  the  Worthington  or  Snow 
makes,  6-  to  8-in.  discharge  pipe,  driven  by  belt  from 
20-  or  25-hp.  horizontal  engines.  The  lift  varies  from  20 
to  35  ft.  With  wood  costing  $12  or  more  a  cord  the  cost 
of  pumping  as.sumes  formidable  proportions,  and  this  is 
one  place  where  cheaper  power  will  be  of  inestimable  bene¬ 
fit.  An  effort  will  be  made  to  introduce  oil  engines  for 
pumping,  and  it  is  probable  that  this  will  result  in  an 
important  saving  to  the  district. 

Method  of’  Cleaning  Up  the  Boxes 

The  cleanup,  which  is  usually  made  weekly  or  at  10-day 
intervals,  is  simple,  although  details  var\'  more  or  less  at 
different  mines.  The  riffles  are  first  removed  by  withdraw- 
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ing  the  nails  holding  them  to  the  boxes  and  are  v\’ashed  eign  material  is  discarded,  while  the  tine  part  is  cleaned 
free  from  all  adhering  gold  and  gravel.  As  a  general  by  blowing  in  the  well-known  rectangular  trays.  This 
thing,  except  perhaps  once  a  month  or  at  the  end  of  the  operation,  though  apparently  simple,  is  one  requiring  skill 
season’s  work,  only  the  upper  boxes  are  cleaned  up,  since  and  experience.  The  dust  is  flipped  into  the  air  by  a  pe- 
these  and  the  dump  box  catch  by  far  the  greater  proper-  culiar  underhand  rotary-jerking  motion,  the  heavy  gold 
tion  of  the  gold.  If  it  is  not  desired  to  take  the  time  and  being  thrown  back  toward  the  operator  while  the  lighter 
labor  necessary  for  a  careful  cleanup,  the  gold  may  be  impurities  and  some  gold  work  out  toward  the  front  of  the 
concentrated  without  moving,  but  it  is  more  often  shov-  scoop.  The  operator  blows  lightly  with  his  breath  to  as- 
eled  into  pails  or  pans  and  carried  to  the  upper  boxes,  sist  in  the  separation,  and  in  this  manner  all  light  impuri- 
A  box  that  is  smooth  and  comparatively  free  from  knot-  ties  are  gradually  removed.  It  is  a  tedious  operation  and 
holes,  cracks  and  seams,  near  the  lower  end  of  those  to  be  one  requiring  great  pains,  so  it  is  not  surprising  that 
cleaned,  is  then  chosen,  and  a  block  of  wood  2  or  3  in.  many  miners  send  tbeir  dust  to  the  bank  in  a  very  impure 
high  is  fitted  tightly  into  this  to  serve  as  a  dam  to  catch  condition.  One  operator,  when  chided  for  this  by  the 
the  black  sand  and  other  concentrates.  assayer,  pointed  to  a  huge  tailing  pile,  saying  that  in  re- 

Water  is  next  turned  on  in  just  sufficient  quantity  to 
move  the  material  slowly  down  the  boxes  and  is  carefully 
regulated  to  prevent  too  rapid  movement,  since  the  gravel 
and  gold,  on  passing  from  a  rough  box  into  one  with  a 
smooth  bottom,  are  likely  to  be  flushed  down  too  quickly, 
in  which  case  they  may  over-ride  the  dam  and  make  it 
necessary  to  carry  everything  back  to  the  upper  boxes. 

Two  or  three  men,  with  wooden  paddles  about  3  ft.  long 
and  3  in.  wide,  work  over  the  concentrates  as  they  wash 
down,  placing  the  paddles  on  the  bottom  and  pushing  up 
against  the  current  through  the  concentrates.  Care  is 
taken  to  keep  far  enough  down,  moving  from  place  to 
place,  to  avoid  disturbing  the  gold,  which  collects  at  the 
upper  end  and  becomes  cleaner  and  cleaner  as  the  whole 
gradually  works  down  the  boxes.  All  rocks  of  any  size 
are  thrown  out  by  hand.  The  water  is  turned  off  while 
the  gold,  containing  considerable  black  sand  and  other 
impurities,  is  several  feet  above  the  wooden  block  inserted 
as  a  dam.  A  large  flat  rock  is  placed  against  one  side 
of  the  box,  and  the  enriched  concentrate  is  brushed  over 
against  this  side.  A  little  water  is  then  turned  on, 
and  the  gold  is  cleaned  by  brushing  the  water  against  the 
cencentrate  with  a  stiff  whisk-broom,  something  after  the 
order  of  the  planilla.  The  black  sand  is  gradually  washed 
away,  the  gold  remaining  behind  in  a  comparatively  clean 
condition.  (See  Fig.  6.)  The  cleanup  may  be  expedited 
by  dividing  the  concentrates  into  two  or  more  parts  to  be 
worked  over  by  two  or  more  men.  In  any  event  one  man 
usually  goes  over  the  upper  boxes  with  a  whisk  broom  and 
carefully  brushes  down  all  gold  that  has  remained  behind. 

This  is  not  done  if  only  a  rough  cleanup  is  desired,  and 
if  little  time  is  available  the  concentrates  as  stopped  by 
the  dam,  gold  and  all,  may  be  removed  at  once  from  the 
box  and  cleaned  by  panning  or  otherwise. 

In  cleaning  the  gold  in  the  boxes,  some  of  it  escapes 
and  washes  down  with  the  back  sand  to  the  dam.  Some 
of  this  is  fairly  coarse,  but  much  of  it  is  fine  and  flaky 
and  can  be  removed  from  the  black  sand  only  with  con¬ 
siderable  difficulty.  The  blank  sand  is  shoveled  out  and 
stored  in  barrels  or  boxes,  or  it  may  be  put  back  into  the 
sluice.  It  is  sold  to  professional  black-sand  cleaners 
or  is  cleaned  by  the  operator  himself  at  the  end  of  the 
season.  It  is  sometimes  treated  with  a  dilute  solution  of 
potassium  cyanide  to  clean  any  rusty  gold  that  may  be 
present  and  then  ground  in  a  home-made  cleanup  barrel 
with  mercury.  The  amalgam  is  recovered  by  means  of  a 
funnel  and  bowl,  as  shown  in  Fig.  7. 

The  impure  gold  dust  removed  from  the  boxes  is  freed 
of  iron  and  magnetite  by  means  of  a  small  horseshoe  mag¬ 
net.  It  is  then  usually  screened  into  two  or  more  sizes. 

The  coarse  pieces  are  picked  over  by  hand  and  all  for- 
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Fie.7  APPARATUS  FOR  CLEANING  BLACK  SAND 

PIGS.  6  AND  7.  METHOD  AND  APPARATUS  FOR 
CLEANING  UP 

moving  all  that  from  the  gold  he  thought  he  had  done  his 
share.  Impure  gold  may  be  cleaned  by  the  bank  assayer 
in  the  presence  of  the  depositor,  in  which  case  the 
“blowings”  are  returned,  or  the  impurities  may  be  fluxed 
off  in  melting  into  bars  for  shipment. 

Briefly,  the  operator  sells  his  gold  dust  to  one  of  the 
two  banks  at  Fairbanks,  receiving  a  cash  advance  within 
safe  limits  if  it  is  desired,  and  final  payment  on  comple¬ 
tion  of  the  assay.  The  bank  charges  for  handling  are 
2^%  of  the  value  of  the  gold;  that  is,  the  depositor 
receives  97i/^%  of  the  value  his  gold  will  have  when 
made  up  into  coin  by  the  Government,  all  charges  being 
paid  by  the  bank  out  of  its  2i/^%. 


Discovery  of  Platix&^m  in  Spain 

According  to  a  detailed  account  published  in  Revista 
Minera  Metalurgica  y  de  Ingenieria,  Madrid,  Nov.  1, 
1915,  the  presence  of  platinum  has  been  definitely  deter¬ 
mined  in  some  parts  of  the  Ronda  Mountains,  in  the 
province  of  Malaga,  Spain. 

In  the  course  of  a  petrographic  study  of  the  rocks  of 
the  district  by  Domingo  de  Orueta,  it  was  noticed  that 
some  of  the  rock  bears  a  close  resemblance  to  the  plat¬ 
inum-bearing  strata  of  the  Urals,  in  Russia.  The  matter 
was  followed  up  by  careful  sampling,  during  which  plat¬ 
inum  was  actually  found.  The  ground  was  then  explored 
by  boring,  and  the  borings  were  washed.  By  this  means 
pellets  of  platinum  were  found,  together  with  the  charac¬ 
teristic  black  sands,  magnetite,  chromite,  etc. 
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and  Military  £n|^ii\eers 
Past  and  Present 

The  emergencies  of  the  present  European  war  have 
been  of  such  constant  occurrence  and  have  been  met 
with  such  brilliant  fortitude,  especially  by  the  Royal 
Engineers,  that  they  have  been  given  a  glowing  tribute 
by  Sir  John  French  in  a  dispatch  dated  Oct.  15,  in 
which  he  calls  special  attention  to  the  splendid  work 
carried  out  by  those  “companies  officered  largely  by 
mining  engineers^  and  manned  by  professional  miners.” 

I  have  on  previous  occasions  called  your  Lordship’s  at¬ 
tention  to  the  admirable  work  of  the  corps  of  the  Royal 
Engineers.  This  work  covers  a  very  wide  held,  demanding 
a  high  standard  of  technical  knowledge  and  skill,  as  well 
as  unflagging  energy. 

The  necessity  for  skilled  labor  at  the  front  has  been  so  con¬ 
tinuous  that  Royal  Engineer  units  have  frequently  been 
forced  to  forego  those  periods  of  rest  which  at  times  it  has 
been  possible  to  grant  to  other  troops;  but,  in  spite  of  this, 
they  have  responded  loyally  to  every  call  on  their  services. 
Notwithstanding  the  heavy  casualties  sustained  by  all  ranks, 
the  esprit  de  corps  of  the  Royal  Engineers  is  such  that  the 
new  material  is  at  once  animated  by  the  same  ideals,  and  the 
same  devotion  to  duty  is  maintained. 

I  desire  to  call  your  Lordship’s  attention  to  the  splendid 
work  carried  out  by  the  Tunneling  Companies.  These  com¬ 
panies,  officered  largely  by  mining  engineers  and  manned  by 
professional  miners,  have  devoted  themselves  whole-heartedly 
to  the  dangerous  work  of  offensive  and  defensive  mining, 
a  task  ever  accompanied  by  great  and  unseen  dangers.  It 
is  impossible  within  the  limits  of  a  dispatch  to  give  any 
just  idea  of  the  work  of  these  units,  but  it  will  be  found, 
when  their  history  comes  to  be  written,  that  it  will  present  a 
story  of  danger,  of  heroism  and  of  difficulties  surmounted 
worthy  of  the  best  traditions  of  the  Royal  Engineers,  under 
whose  general  direction  their  work  is  carried  out. 

It  did  not  take  the  present  war  to  bring  the  necessity 
of  engineering  knowledge  in  warfare  to  the  attention  of 
the  commanding  generals.  Our  own  Engineer  Corps, 
about  which  so  much  is  now  being  heard  in  connection 
with  its  augmentation  in  time  of  trouble  by  a  reserve  of 
civilian  engineers,  came  into  being  as  an  arm  of  the 
service  in  184(5. 

The  conspicuous  services  performed  in  the  Mexican 
War  by  engineers,  which  Maj.  Wildurr  Willing,  in  “Pro¬ 
fessional  Memoirs,”  says  “must  ever  be  a  source  of  in¬ 
spiration  and  profitable  study  to  their  successors  in  that 
branch,”  are  interestingly  summarized  in  the  “Interna¬ 
tional  Military  Digest.” 

The  need  for  engineer  troops  was  first  emphasized 
when  Taylor’s  pursuit  of  the  Mexicans  on  Texas  soil  was 
halted  by  the  lack  of  pontoon  equipage  with  which  to  cross 
the  Rio  Grande.  Authorized  on  May  15,  1846,  the  first  engineer 
company  was  organized  under  Capt.  A.  J.  Swift  and  reached 
the  Rio  Grande  on  its  way  to  the  front  with  Wool’s  army 
in  October.  The  river,  800  ft.  wide  at  this  point,  was  crossed 
by  means  of  a  flying  bridge.  Means  for  other  difficult  cross¬ 
ings  had  to  be  Improvised  during  this  march.  In  the  advance 
on  Victoria  the  next  month,  the  “pick  and  shovel  brigade” 
rendered  the  road  practicable  for  the  train. 

During  Scott’s  operation  at  Vera  Cruz,  the  engineer  com¬ 
pany  was  employed  in  opening  up  new  roads,  destroying  the 
underground  aqueduct  that  supplied  the  city,  locating  and  con¬ 
structing  (assisted  by  details  from  the  line)  the  batteries 
and  siege  works,  and  later  in  mapping  this  captured  city. 
Colonel  Totten  was  Scott’s  chief  engineer  during  this  time. 
When  the  column  started  for  Mexico  City,  the  company 
marched  at  the  rear;  after  Cerro  Gordo  and  the  resumption 
of  the  advance  from  Puebla,  it  had  moved  up  to  the  forefront, 
and  with  the  best  of  transportation.  Among  its  important 
duties  were  the  improvement  of  the  roads,  by  which  Scott 
turned  the  city  to  the  south;  participation  in  the  attack  at 
I’adierna  and  the  surprise  of  Valencia’s  army;  the  construc¬ 
tion  of  batteries  that  bombarded  Chapultepec;  and  an  active 
r61e  in  following  up  that  victory  and  entering  the  city.  The 
company  officers  at  this  time  were  Lleuts.  G.  W.  Smith  and 
G.  B.  McClellan. 


’The  italics  are  ours. — Editor. 


All  told,  there  were  44  engineer  officers  in  the  war,  25  of 
whom  were  in  the  Topographical  Engineers.  Especially  con¬ 
spicuous  were  the  services  of  the  individual  officers  on  staff 
duty.  Both  Taylor  and  Scott  used  these  officers  constantly  in 
reconnoitering  the  enemy’s  position;  nearly  every  plan  of 
campaign  was  based  upon  their  reports,  and  the  attacking 
columns  were  often  guided  by  these  same  officers.  Thus 
Mansfield  at  Monterey,  Lee  and  Johnston  at  Cerro  Gordo, 
Beauregard  and  Tower  before  Mexico  City,  and  a  dozen  others 
made  notable  performances.  It  was  a  striking  tribute  to  the 
engineers  that  from  their  number  were  chosen  five  of  the 
council  of  12  that  decided  which  point  of  the  city  fortifica¬ 
tions  was  to  be  attacked. 

In  a  recent  lecture  Prof.  R.  M.  Johnston,  Harvard’s 
great  military  scientist,  discussing  old  and  new  theories 
of  battle,  stated  that  geometry  was  first  called  in  to  the 
general’s  aid  in  the  eighteenth  century  and  it  soon  be¬ 
came  his  sovereign  master.  The  eighteenth  century  thus 
first  brought  the  engineer  into  prominence,  and  he  was 
constantly  consulted,  at  that  time,  on  all  questions  of 
time,  distance  and  formation.  He  was  not,  however,  giv¬ 
en  any  prestige,  but  was  kept  as  the  cook  in  the  kitchen, 
to  make  the  broth  which  the  pompously  arrayed  butler 
would  serve.  The  wars  of  the  Revolution  gave  the  en¬ 
gineers  a  somewhat  better  chance,  and  in  1794  came  the 
founding  of  the  Ecole  Polytechnique.  The  development 
of  artillery  was  the  chief  factor  that  made  for  the  change 
of  old  theories  at  this  time,  and  it  was  the  artillery  that 
produced  Napoleon. 

StilpHuric-Acid  Supplies  in 
France  and  Fn^land 

The  requirements  of  the  French  munition  factories  for 
sulphuric  acid  have  become  so  important  that  it  has  been 
questioned,  says  Le  Phosphate,  whether  the  whole  of  the 
French  output  should  not  be  reserved  for  the  state  instead 
of  the  20%  as  at  present.  Happily  it  has  been  remem¬ 
bered  in  time  that  the  needs  of  agriculture  are  as  import¬ 
ant  as  others  from  the  point  of  view  of  the  war,  and  it  has 
been  finally  decided  to  reserve  the  quantities  necessary 
Jor  the  manufacture  of  superphosphate. 

Our  contemporary  estimates  that  this  will  give  from 
300,000  to  400,000  tons  of  superphosphate — little  enough 
in  comparison  with  the  amount  used  before  the  war,  but 
now  perhaps  sufficient  in  view  of  the  shortage  of  labor 
in  the  country  districts. 

In  addition  to  the  foregoing  translation,  the  Chemical 
Trade  Journal  prints  the  following :  Everywhere  it  is  com¬ 
plained  that  the  color  difficulty  grows  greater,  says  the 
Dyer  and  Calico  Printer,  and  the  government  consumption 
of  sulphuric  acid  is  freely  given  as  the  cause  of  the  short¬ 
ness  of  the  supply  of  British-made  colors.  Dyers  feel  the 
shortage  more  acutely  than  anybody  else,  but  the  conse¬ 
quences  are  felt,  of  course,  by  everybody  needing  colored 
yarn  or  goods,  so  that  there  is  a  continual  buzz  of  dissatis¬ 
faction.  It  may  be  hoped  impartially  that  the  arrange¬ 
ments  for  promoting  the  production  of  sulphuric  acid  are 
upon  a  scale  commensurate  with  the  new  arrangements 
that  are  being  made  for  its  consumption.  Very  soon  sul¬ 
phuric  acid  will  be  wanted  in  quantities  largely  exceeding 
a  consumption  that  is  already  tremendous,  and  a  surplus 
beyond  the  needs  of  the  explosives  trade  is  indispensable  if 
there  are  to  be  dyes  in  any  abundance. 

New  Coal  Fields  Are  Reported  near  Manchuli  on  the  Chi¬ 
nese  Eastern  R.R.  in  Manchuria.  Their  extent  is  now  being 
investigated. 
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Ichibei  Furukawa  and  controls  seven  groups  of  copper 
mines,  two  silver  mines,  one  gold  mine,  one  lead  mine 
and  several  collieries,  the  company’s  concessions  embrac¬ 
ing  54,000  acres.  To  summarize  briefly,  it  has  9  of¬ 
fices,  2  copper  works  (Nikko  and  Amagasaki),  20  mines, 
an  annual  production  of  15,000  tons  of  copper,  200,000 
tons  of  copper  ore  and  550,000  tons  of  coal,  besides 
lead  bullion,  silver  ore,  zinc  ore,  etc.  It  employs  about 
22,000  men,  who  are  supervised  by  1,600  officials. 

Chief  Coppee  ^Iineeal  Is  Chalcopyrite 

The  ore  deposits  of  the  Ashio  group  of  mines  consist 
for  the  most  part  of  veins  transversing  Tertiary  lipar- 
ite  (rhyolite)  and,  to  some  extent,  the  Paleozoic  sedi¬ 
ments  of  the  district.  The  principal  Paleozoic  rocks  are 


(SFiV0P(S7<S' — The  products  of  the  Ashio  Copper 
Mines  are  smelted  at  Honzan,  about  100  mi.  north 
of  Tokyo.  The  coarse  first-grade  ores  are  charged 
directly  to  the  blast  furnaces;  the  concentrates  and 
fines  are  first  briquetted  or  sintered  in  pots.  Acid- 
lined  barrel-type  converters  are  used.  A  new  dust- 
settling  system  was  completed  in  September. 


The  Ashio  Copper  Mines,  of  Japan,  formally  opened 
on  Sept.  27,  1915,  its  new  dust-settling  system  at  the 
Honzan  smelting  works,  near  Ashio,  in  Tochigi  Ken,  on 
the  island  of  Hondo.  The  Ashio  conijiany  has  in  this 
district  a  concession  of  about  4,000  acres.  The  three 
principal  mines  are  Honzan,  Kotaki  and  Tsudo,  which  are 
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PLAN  AND  ELEVATION  OF  HONZAN  SMELTING  WORKS  OF  THE  ASHIO  COPPER  MINES 


slate,  quartzite  and  limestone.  The  liparite  is  a  vol¬ 
canic  neck  erupted  through  the  Paleozoic  and  is  more 
than  two  miles  in  diameter.  The  chief  constituents  of 
the  veins  are  chalcopyrite  and  pyrite,  with  frequently 
arsenopyrite,  blende,  galena  and  pyrrhotite.  Occasion¬ 
ally,  bornite,  (dialcocite,  cuprite,  malachite,  pisanite, 
azurite  and  native  copper  are  all  found  in  the  oxidized 
zone.  Rarely,  native  bismuth,  bismuthinite,  wolframite. 


situated  about  three  miles  apart.  Each  has  its  own 
ore-dressing  plant,  but  the  smelting  for  all  the  Ashio 
mines  is  done  at  Honzan.  The  blister  copper  is  re¬ 
fined  at  the  Nikko  Copper  Works,  about  20  mi.  north¬ 
east  of  Ashio. 

Furukawa  &  Co.,  which  owns  the  aforementioned 
properties,  is  the  most  important  mining  company  in 
Japan.  It  was  established  over  40  years  ago  by  tlie  late 


Hopper  under  dust  chamber  and  tracks  for  collecting  the  flue  dust  A  fan  supplies  fresh  air  to  dilute  the  gases  at  each  of  the  four  stacks 

ASHIO  COPPER  MINES’  NEW  FLUE  SYSTEM  FORMALLY  OPENED  SEPT.  27.  1915.  AT  THE  HONZAN  SMELTING  WORKS,  IN  TOCHIGI  KEN,  JAPAN 
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fluorite,  vivianite,  ludlamite  and  apatite  are  found.  As 
gangue,  chlorRe,  quartz  and  clay  are  common,  with  cal- 
cite  occurring  occasionally. 

Overhand  stoping  is  generally  adopted  at  the  Ashio 
mines;  underhand  stoping  and  Nukibori  (special  work¬ 
ing  for  richer  part  of  vein)  are  rarely  used.  Both  hand 
and  machine  drilling  are  done.  Among  the  machine 
drills  are :  Water  Leyner,  Ingersoll-Sergeant,  Sullivan, 
Flottmann,  Little  Wonder  and  others.  The  ores  in  the 
mines  are  usually  classified  into  two  kinds — first-grade 
and  second-grade.  The  former  is  rich  ore  sorted  un¬ 
derground  and  usually  averages  12%  copper.  About  214 
tons  of  first-grade  and  1,263  tons  of  second-grade  ore 
comprise  the  daily  output  from  the  three  mines,  accord¬ 
ing  to  a  booklet  published  this  year  by  the  Furukawa 
company,  from  which  many  of  the  data  in  this  article 
were  obtained. 

Blast  Furnaces  and  Acid-Lined  Converteijs 

Smelting  is  done  in  four  blast  furnaces,  the  matte 
being  c*onverted  in  three  stands  of  acid-lined  barrel-type 
converters.  The  ores  received  at  the  smelting  works  are 


EXPANSION  .JOINT  IN  ASHIO  DUST  CHAMBER 


classified  into  five  kinds.  These  include  lump  ore,  fines, 
concentrates,  slimes  and  cement  copper.  The  output 
froih  the  concentrating  plants  amounts  to  about  300  tons 
daily,  with  an  average  copper  content  of  aliout  11%.  Ce¬ 
ment  copper  is  obtained  from  two  sources,  the  mine 
water  and  the  waters  draining  from  the  old  dumps.  The 
copper  is  precipitated  on  scrap  iron,  the  daily  production 
amounting  to  about  2.3  tons  averaging  66%  Cu.  The 
smelting  plant  treats  annually  about  100,000  tons,  with 
an  output  of  over  11,000  tons  of  copper. 

The  lump  ore  is  charged  to  the  blast  furnaces  in  the 
raw  state,  and  the  fine”,  are  either  sintered  or  briquetted. 


Most  of  the  fines  are  sintered  in  pots,  of  which  there 
are  8,  placed  in  two  rows  and  used  alternately.  The 
pots  are  conical,  hold  about  11  tons  of  ore  and  have 
false  bottoms  through  which  the  blast  enters.  After 
sintering,  the  mass  is  cooled  and  crushed  into  suitable 
sizes  for  charging  to  the  blast  furnace.  Three  briquet¬ 
ting  machines  are  at  work,  with  an  output  of  40  tons  of 
briquettes  in  24  hr. 

The  blast  furnaces  are  of  the  rectangular  water-jack¬ 
eted  type,  each  42x160  in.  at  tuyeres.  The  height  from 
the  center  of  the  tuyeres  to  the  feed  floor  is  8  ft.  6 
in.  Each  furnace  has  twenty-four  4^-in.  tuyeres.  The 
forehearths  are  12  ft.  in  diameter  inside  and  4  ft.  in 
height,  and  are  lined  with  magnesite  brick.  The  blast 
for  the  furnaces  is  supplied  at  2-lb.  pressure  by  a  Roots 
No.  8  blower  and  turbo-blowers.  Each  furnace  smelts 
about  90  tons  per  24  hr.,  and  the  grade  of  the  matte 
averages  40%.  The  composition  of  the  slag  is:  Silica, 
39%;  iron,  25%;  lime,  19%;  alumina,  9%;  copper, 
0.2%. 

The  matte  is  converted  in  hydraulic-tilting  shells, 
of  which  six  are  provided  for  the  three  blowing  stands. 
The  shells  are  72  in.  in  diameter  and  100  in.  in  length. 
Blast  is  supplied  at  10-lb.  pressure  by  two  horizontal 
blowing  engines  driven  by  electricity,  and  also  a  ver¬ 
tical  engine  driven  by  water  power.  The  lining  material 
is  decomposed  liparite  found  in  the  vicinity.  The  con¬ 
verters  produce  about  65,000  lb.  of  blister  copper  per 
day,  which  is  cast  into  70-lb.  bars  or  anode  plates.  The 
analysis  of  the  blister  copper  is:  Cu,  99.077%;  Au, 
0.0003  oz.;  Ag,  0.1065  oz.;  As,  0.029% ;  Bi,  0.006%;  Fe, 
0.052% ;  S,  0.028% ;  Se  and  Te,  0.038%. 

New  Flue  System  Finished  This  Year 

The  smoke  from  the  smelting  plant  is  passed  into  a 
Cyclone  dust  catcher  by  means  of  fans.  Having  pre¬ 
cipitated  most  of  the  suspended  dust  therein,  the  fume 
enters  the  common  flue  and  proceeds  to  the  fume-pre¬ 
cipitating  chamber,  Avhere  it  is  condensed  and  precipi¬ 
tated  by  the  Rosing  wire  system.  The  gases  escape 
through  the  chimneys  after  being  diluted  witli  fresh  air 
forced  in  by  the  fans.  The  provision  of  four  stacks  is 
noteworthy,  and  the  general  arrangement  of  the  flue  sys¬ 
tem  may  be  noted  from  the  accompanying  engravings, 
sliowing  the  flue  system  in  plan  and  elevation,  as  well 
as  presenting  several  interesting  exterior  views.  It 
will  be  observed  that  the  new  flue  system  involved  a 
large  amount  of  concrete  construction,  which,  judging  by 
the  general  view,  has  been  well  executed.  Another  in¬ 
teresting  illustration  is  that  of  the  ceremony  celebrating 
the  opening  of  the  flue  on  Sept.  27.  Another  view  shows 
the  fans  that  supply  extraneous  air  at  the  base  of  the 
stacks  for  diluting  the  flue  gases.  The  gases  as  dis¬ 
charged  into  the  air  contain  about  3%  by  volume  of 
SO2.  Care  is  also  taken  to  prevent  damage  by  the  waste 
])roduets  of  the  precipitating  and  dressing  plants.  The 
tail  water  from  the  precipitating  tanks  and  the  slimy 
water  from  the  ore-dressing  plants  are  treated  with  milk 
of  lime  after  they  have  passed  through  the  settling  pond. 

Power  for  the  Ashio  copper  operations  is  supplied 
from  the  Hosoo  hydro-electric  power  plant,  built  in  1905, 
about  12  mi.  from  Ashio.  This  plant  develops  2,500 
hp.,  but  it  is  being  enlarged  to  10,000  hp.  for  the  pur¬ 
pose  of  supplying  both  the  Ashio  Copper  Mines  and  the 
Nikko  Refining  Works.  Besides  the  main  power  plant 
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there  are  several  auxiliary  electric-  and  two  water-power 
plants,  near  Ashio.  The  consumption  of  power  in  the 
various  departments  of  the  Ashio  Copper  Mines  is  as 
follows :  Mining,  2,550  hp. ;  ore  dressing,  800  hp. ;  smelt¬ 
ing,  2,200  hp. ;  miscellaneous,  600  hp. ;  total,  5,150  hp. 
The  Ashio  district  has  rail  communication  with  Tokyo, 
about  100  mi.  to  the  south,  by  means  of  the  Ashio  Ry. 
and  the  Imperial  Government  Ry. 

Flotation  at  Globe«*Miami,  Ariz. 

Special  Correspondence 

The  Globe-Miami  district  of  Arizona  is  now,  and  has 
been  for  some  time,  the  scene  of  many  important  and 
interesting  developments  in  flotation.  The  principal 
mills  are  operating  either  on  a  commercial  scale  or  ex¬ 
perimentally,  and  some  profitable  commercial  results  are 
being  obtained.  At  the  Inspiration  mill  the  ore  is 
dumped  into  a  large  steel  bin.  For  each  of  the  18  sec¬ 
tions  of  the  mill  there  is  a  gate  and  chute  at  the  bottom 
of  the  bin,  and  underneath  the  chute  a  Stephens-Adam- 
son  conveyor-type  feeder  that  drops  the  ore  upon  an  in¬ 
clined  conveyor  belt,  carrying  it  up  to  the  feed  box.  Here 
half  goes  to  the  first  and  half  to  the  second  8x6-ft. 
Marcy  ball  mill  of  each  section.  Two  225-hp.  motors 
operate  the  ball  mills  in  each  section.  These  mills  are 
set  end  to  end,  with  two  Dorr  duplex  classifiers  between 
them,  one  pointed  toward  the  first  ball  mill  and  the  other 
toward  the  second. 

From  the  feeding  box  the  ore  enters  the  first  Marcy 
mill,  the  flotation  oil  and  mill  water  being  added  at  the 
mill  feed  box.  The  ground  pulp  emerging  flows  around 
the  mill  and  through  one  of  the  Dorr  classifiers,  where 
the  oversize  is  pushed  up  to  the  feed  box  of  the  second 
Marcy  mill,  thus  completing  half  the  closed  circuit. 
Each  Marcy  mill  in  each  section  receives  the  coarse  from 
the  classifier  of  the  other  Marcy  mill,  together  with  a 
fresh  supply  of  ore  from  the  feed  box,  and  the  flotation 
oil  and  mill  water. 

The  flotation  oil  is  contained  in  a  headless  steel  drum 
and  is  drawn  out  by  a  miniature  bucket  elevator,  the 
l)ucket  being  carried  upon  two  ■continuous  chains  and 
running  over  a  toothed  head  wheel  driven  by  a  pawl. 
IMie  mechanism  is  similar  to  some  of  the  usual  types  of 
zinc-dust  feeders. 

The  thickness  of  the  undersize  from  the  Dorr  classi¬ 
fiers  is  controlled  by  a  float  operating  the  valves,  con¬ 
trolling,  through  electrically  operated  mechanism,  the 
flow  of  water  into  the  slimes  compartment.  Seven  sec¬ 
tions  of  the  mill  are  now  complete,  and  the  ball  mills 
of  nine  sections  are  ready  to  work.  In  the  seven  sections 
in  operation  there  are  three  different  systems  of  treat¬ 
ment  below  the  Dorr  classifiers. 

Difference  in  Sections  at  Inspiration 

In  sections  1  and  2  the  undersize  from  the  Dorr 
classifiers  runs  to  a  set  of  12  Callow  flotation  machines, 
the  concentrates  then  going  to  a  set  of  four  Callow  cells 
for  cleaning.  The  clean  concentrates  run  by  launder 
through  the  concentrate-collecting  system,  while  the  tail¬ 
ings  are  returned  by  a  centrifugal  pump  to  the  first  Cal¬ 
low  cells  for  retreatment. 

The  tailings  in  the  first  group  of  Callow  cells  run  to  a 
drag  classifier  of  the  Esperanza  type.  The  slimes  over¬ 
flow  and  are  combined  with  flotation  oil  in  a  collecting 


box  beneath  the  classifiers.  The  sands  run  into  two 
hydraulic  sizers,  each  of  which  has  six  pockets,  and  in 
each  pocket  there  is  a  pair  of  Deister  baffle-cone  classi¬ 
fiers.  Fine  slimes  run  into  a  compartment  at  the  end  of 
the  sizers  and  then  to  the  collecting  box  under  the  drag 
classifiers.  Material  in  this  collecting  box  is  elevated 
by  two  centrifugal  pumps,  each  carrying  half  the  stream, 
to  a  separate  group  of  12  Callow  cells  that  make  clean 
tailings  and  concentrates,  which  go  to  the  same  four 
cleaning  cells  that  clean  the  concentrates  from  the  first 
group. 

The  products  from  the  two  pairs  of  Deister  cones  mak¬ 
ing  the  coarser  classification  products  go  together  to  one 
Deister  double-deck  simplex  sand  table.  Each  of  the 
other  pairs  of  cones  feeds  one  double-deck  table,  so  that 
six  sizes  are  made  for  table  treatment;  requiring  eleven 
tables  per  section.  The  tables  make  clean  concentrates, 
middlings  and  tailings,  but  the  middlings  now  flow  off 
into  the  tailings  launder.  A  middlings  treatment  will 
be  undertaken  later  when  the  work  of  completing  the  mill 
will  permit. 

In  sections  3  and  4  the  flow  differs  in  that  the  pulp 
from  the  Dorr  classifiers  goes  to  two  sets  of  flotation 
machines  of  eight  cells  each,  while  the  pumps  and  collect¬ 
ing  boxes  return  to  only  one  8-cell  machine;  other¬ 
wise  the  flow  is  the  same  as  in  sections  1  and  2. 

Sections  Without  Callow  Machines 

In  sections  5,  6  and  7  no  Callow  machines  are  used, 
but  Inspiration  cells,  devised  at  the  property,  are  at  work. 
The  pulp  from  the  Dorr  classifiers  goes  to  two  machines 
of  16  cells  each,  the  concentrates  from  which  go  to  a 
similar  set  of  two  6-cell  machines  and  make  a  clean  and 
finished  concentrate,  the  tailings  being  returned  by  centri¬ 
fugal  pumps  to  the  feed  box  of  the  first  group  of  16-cell 
machines.  More  flotation  oil  is  added  at  the  tailings  com¬ 
partment  of  the  cleaner  cells.  The  tailings  from  the 
16-cell  machines  flow  to  a  drag  classifier,  which  delivers 
the  coarse  material  to  the  Deister  sizers,  and  treatment 
of  the  products  from  there  on  is  the  same  as  has  already 
been  outlined.  The  slimes  overflow  from  the  drag  classi¬ 
fier,  together  with  the  slimes  from  the  slimes  compart¬ 
ment  of  the  hydraulic  sizers,  runs  to  waste  from  the 
collecting  box,  instead  of  being  pumped  back  for  further 
treatment,  as  is  the  case  in  sections  1,  2,  3  and  4. 

The  main  tailings  launder  leads  to  three  60x1 0-ft. 
Dorr  thickeners,  the  overflow  going  to  a  large  sump  from 
which  it  is  pumped  back  to  the  new  water-storage  tanks. 
The  thickened  underflow  goes  to  the  tailings.  The  pres¬ 
ent  set  of  three  thickeners  is  not  of  sufficient  capacity  to 
handle  all  the  tailings,  and  seven  more  are  to  be  added — 
three  100x10  ft.,  three  80x10  ft.,  and  one  60x10  ft. 
Handling  the  Flotation  Concentrates 

All  eoncentrates  launders  converge  to  a  group  of  60x 
10-ft.  Dorr  thickeners,  the  overflow  from  which  goes  to 
the  same  sump  as  the  overflow  from  the  tailings  thick¬ 
eners.  The  thickened  underflow  is  raised  by  four  bucket 
elevators  to  12xl2-ft.  Oliver  filters,  the  cake  being 
scraped  over  a  steam-heated  plate  and  the  dewatered  con¬ 
centrates  dropping  to  a  conveyor  belt.  They  are  then 
elevated  to  a  steel  concentrate-storage  tank  under  which 
the  concentrate  cars  can  be  started  and  the  concentrates 
drawn  into  them  for  haulage  to  the  smeltery. 

The  Inspiration  flotation  machine  is  built  up  of  16 
compartments,  each  about  30  in.  long  by  42  in.  wide,  the 
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partitions  between  cells  being  so  arranged  that  the  imder- 
ttow  of  the  first  cell  fiows  successively  through  all  the 
others,  in  this  respect  somewhat  resembling  the  fiow 
through  the  Minerals  Separation  machines,  but  the  fiow 
is  by  gravity,  or  displacement,  there  being  no  agitators 
to  lift  the  pulp.  The  cells  of  the  6-cell  cleaner  machine 
are  smaller  than  in  the  16-cell  rougher.  The  air 
pipes  are  above  the  machines,  and  a  branch  from  the 
air  main  runs  vertically  downward  into  each  cell,  instead 
of  entering  from  below,  as  in  the  Callow  cell. 

The  Globe-Miami  district  affords  some  interesting 
comparisons  now  in  milling  practice,  in  the  procedure 
followed  at  the  Miami,  Inspiration  and  Old  Dominion 
mills.  In  the  Old  Dominion  the  ore  differs  from  that 
treated  in  the  Miami  and  Inspiration  mills.  A  rougher, 
or  bull  jig,  makes  clean  concentrates  on  a  mixed  feed,  the 
concentrates  being  about  size.  The  other  jigs,  to¬ 

gether  with  a  rougher  or  bull  jig,  recover  the  larger  part 
of  the  concentrates  produced.  A  Minerals  Separation 
machine  of  16  compartments  treats  slimes,  and  some  Cal¬ 
low  cells  have  been  installed  for  experiment.  Flotation 
here  produces  a  sort  of  end  product — that  is,  only  a  small 
portion  of  the  entire  mill  concentrate.  Hardinge  mills 
for  regrinding  and  Symons  disk  crushers  in  the  coarse- 
crushing  department  are  used,  the  only  rolls  being  those 
recrushing  the  bull-jig  tailings. 

At  the  Miami  mill,  rolls  are  used  both  in  the  coarse- 
crushing  department  and  in  the  mill  proper,  working 
on  the  feed  from  the  mill  ore  bins  and  the  coarse  product 
from  them  going  to  the  Hardinge  mills.  Callow  flotation 
cells  are  used  for  the  final  treatment  of  slime,  elevators 
raising  the  material,  while  the  flotation  oil  is  added  at 
the  launder  running  to  the  elevators.  A  Pachuca  agita¬ 
tor  was  used  for  emulsifying  the  oil,  but  has  been  found 
unnecessary.  The  slimes  from  one  section  are  treated 
in  a  group  of  Callow  cells,  the  concentrates  from  two 
sections  being  cleaned  in  a  group  of  four  similar  cells. 

At  the  Old  Dominion  mill  the  12  head  cells  of  the 
Minerals  Separation  machine  make  a  finished  concen¬ 
trate,  the  last  four  cells’  overflow  product  being  returned 
by  the  elevators  to  the  head  end  of  the  machine. 

At  the  Inspiration  mill  the  flotation  cells  treat  all  the 
pulp  and  float  some  copper-sulphide  grains  even  up  to 
40-mesh  size,  and  the  larger  part  of  the  concentrates  are 
made  by  flotation.  The  tables  recover  a  lower  grade  and 
work  on  material  that  has  passed  through  the  first,  at 
least,  of  the  flotation  cells.  The  flow  of  pulp  is  direct, 
there  being  no  regrinding  once  the  material  leaves  the 
Dorr  classifiers.  There  are  no  elevators  in  the  mill  ex¬ 
cept  those  lifting  concentrates,  and  rolls  are  eliminated 
entirely.  The  arrangement  of  a  mill  treating  14,000  tons 
daily  is  remarkably  compact.  The  plant  probably  covers 
less  floor  space  per  ton  of  capacity  than  any  other  mill. 

The  Principal  Ore  of  Antimony  is  the  sulphide,  stibnite, 
which  contains,  when  pUre,  71.4%  antimony,  according  to  the 
Mackay  School  of  Mines  “Bulletin.”  Stibnite  is  a  lead-gray 
metallic  mineral  with  a  high  luster,  commonly  occurring  in 
aggregates  of  columnar  or  bladed  crystals  and  radiating 
groups,  and  more  rarely  in  massive  granular  form.  It  may 
be  distinguished  from  galena,  which  it  resembles  in  color 
and  hardness,  by  the  fact  that  galena  always  has  a  cubical 
cleavage.  Moreover,  when  stibnite  is  melted  before  the  blow¬ 
pipe,  it  fuses  easily,  gives  off  copious  white  fumes  and  pro¬ 
duces  a  brittle  button,  whereas  galena  gives  off  scanty  fumes 
and  a  malleable  button.  In  this  respect  it  resembles  arseno- 
pyrite,  but  the  latter  mineral  not  only  gives  off  heavy  white 
fumes,  but  also  a  strong  garlic  odor. 
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Operatioi&s  at  Old  Dominiosi 

Globe  Cohbespondence 

At  the  Old  Dominion  smeltery  at  Globe,  Ariz.,  a  third 
blast  furnace  has  been  blown  in  to  smelt  the  increased 
tonnage  of  ore  now  coming  to  the  plant.  The  greater  part 
of  the  tonnage  now  comes  from  the  Old  Dominion  and 
United  Globe  mines  and  as  concentrates  from  the  mill. 
The  Arizona  Commercial  is  supplying  ore  regularly,  and 
there  is  a  growing  tonnage  coming  in  from  custom  and 
leasing  operations.  The  flue  dust  and  flotation  concen¬ 
trates  are  being  briquetted  prior  to  smelting,  while  table 
and  vanner  concentrates  are  mixed  with  plaster  and 
molded  into  briquettes.  The  Old  Dominion  blast  fur¬ 
naces  are  running  on  a  charge  containing  a  high  propor¬ 
tion  of  fines. 

At  the  Old  Dominion  mill  700  tons  of  ore  is  being 
treated  daily,  the  main  recovery  being  effected  by  jigs. 
The  jig  tailings  are  reground  in  Hardinge  mills,  classified 
and  treated  on  tables  or  vanners.  Slimes  are  treated  in  a 
16-cell  Minerals  Separation  machine  and  in  some  recently 
installed  Callow  flotation  cells.  Coal  tar  is  to  be  used  in 
the  flotation  machines  in  the  place  of  the  higher-priced 
pine  oil  and  creosol.  A  coal-tar  storage  tank  is  now  being 
erected  at  the  side  of  the  mill. 

A  total  of  about  1,000  tons  per  day  is  now  being  hoisted 
from  the  mine,  most  of  it  coming  from  the  east  and  west 
sides  of  the  12th,  14th  and  16th  levels.  The  ore  is 
dumped  into  storage  pockets  in  the  station  floors  and  is 
drawn  automatically  into  the  skips  and  hoisted  to  surface. 
What  waste  is  not  used  for  filling  underground  is  also 
raised  in  skips ;  very  little  is  now  raised  in  cars.  The  18th 
level  has  been  unwatered,  and  the  Aldrich  pumps  on  that 
level  are  running  again.  This  level  has  just  been  recov¬ 
ered  after  the  flooding  of  the  lower  levels  last  March. 
The  pumps  on  the  18th  level  are  motor-driven,  and  the 
armatures  had  to  be  rewound  after  having  been  under 
water  for  six  months.  These  pumps  raise  1,200  gal.  per 
min.  from  the  18th  to  the  16th  level,  where  the  main 
steam-driven  mine  pumps  are  situated.  A  total  of  6,000,- 
000  gal.  daily  is  now  being  raised,  but  after  the  flooding 
last  March  more  than  12,000,000  gal.  was  pumped  daily. 
Sinking  from  the  12th  to  the  16th  level  of  the  Kingdon 
shaft  is  to  be  started  .soon,  and  development  work  is  under 
way  to  explore  undeveloped  parts  of  the  lower  levels. 

Oil  Ieh  Octolber 

Special  Co i a: es  i *0 x  dex ce 

Petroleum  production  in  California  in  October  was 
7,675,146  bbl.;  shipments  amounted  to  8,599,681  bbl. 
Total  stock  on  hand  Nov.  1  was  57,879,376  bbl.,  showing 
a  decrease  in  October  of  924,535  bbl.  The  intentional 
curtailment  of  production  in  the  present  year,  owing  to 
the  Kuro])ean  war’s  retarding  the  marketing  industry, 
has  reduced  the  stocks  on  hand  from  58,259,119  bbl.  on 
Jan.  1,  1915.  The  average  daily  production  in  October 
was  3,251  bbl.  more  than  the  average  daily  production  in 
September.  For  the  same  two  months  in  1914,  the  in¬ 
crease  in  October  over  September  was  34,256  bbl.  The 
shut-in  production  remains  about  the  same  as  in  Septem¬ 
ber — 18,000  bbl.,  of  which  12,000  bbl.  are  in  Coalinga 
field.  New  wells  completed  in  October  netted  4,220  bbl. 
of  new  production  daily. 
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By  E.  M. 


SYNOPSIS — Of  the  steels  tested  those  gave 
'poorer  results  that  were  lower  in  carbon  and  higher 
in  sulphur  and  manganese.  Alloy  steels  did  not 
give  as  good  results  as  ordinary  steels.  The  larger 
the  steel  the  lower  should  he  the  carbon  contents. 
Steels  were  found  to  improve  after  being  sharpened 
several  times,  probably  owing  to  the  effect  of 
hammering. 


During  1910-11  the  Mines  Trial  Committee  carried 
out  a  number  of  interesting  investigations.  Though  some 
short  references  have  appeared,  no  summary  of  these  in¬ 
vestigations  and  the  conclusions  reached  has  ever  been 
published.  They  are  of  interest  to  mining  engineers  in 
all  parts  of  the  world.  The  first  investigation  was 
directed  to  discover  by  analysis  and  practical  trials  what 
was  the  best  steel  for  bars  of  various  sizes  and  the  best 
method  of  heat-treatment  to  give  them.  Following  is  a 
list  of  the  terms  used  in  the  report  and  their  meaning: 

Alloy  Steels — By  these  is  meant  steel  containing  chro¬ 
mium,  vanadium  or  tungsten  and  perhaps  aluminum. 

Carbon  Steels — These  are  ordinary  stee’s  with  mangan¬ 
ese  and  a  little  aluminum. 

Cutting  Off — This  refers  to  remaking  bits  flaked  or 
burnt.  It  generally  takes  40%  longer  time  to  sharpen 
sueh  a  bit. 

Scaling — This  occurs  in  the  forge  and  is  due  to  excess 
of  air,  which  caused  oxidation  of  the  steel  while  heating. 

Chipping — This  term  refers  to  the  breaking  off  of  flat 
scales  not  more  than  in.  thick  when  the  bit  is  drilling. 
Not  more  than  10%  of  properly  sharpened  bits  should 
chip,  showing  that  the  right  hardness  has  been  obtained. 
Chipping  does  not  greatly  influence  the  drilling  si)eed. 

Flaking  or  Splintering — This  is  the  breaking  off  of 
large  irregular  pieces  and  is  due  to  very  hard  ground  or 
to  an  excess  of  silicon,  sulphur,  carbon,  manganese  or 
some  alloy.  It  may  also  be  caused  by  faulty  heat  treat¬ 
ment. 

Fire  Cracking — This  is  due  to  bad  steel,  especially  that 
containing'  excess  of  sulphur,  or,  in  the  case  of  high- 
carbon  steel,  to  rapid  or  irregular  heating. 

AVater  Cracking — This  is  the  cracking  of  heated  steel 
when  plunged  in  water  and  is  due  to  very  high  carbon 
contents  or  notably  to  excess  of  phosphorus  or  to  irregular 
heating. 

Soundness  of  Steel — This  refers  to  its  freedom  from 
occluded  gases,  slag  and  fissures. 

Tempering — When  heated  steel  is  hardened  by  plunging 
it  into  cold  water,  it  is  often  too  hard  and  brittle.  This 
defect  is  diminished  and  the  steel  made  tougher  at  the 
expense  of  hardness  by  reheating  it  to  some  temperature 
about  200°  to  300°  C.  for  a  short  time.  This  operation  is 
generally  necessary  in  the  case  of  high-carbon  steels,  but 
with  ordinary  steel  of  lower  carbon  contents  it  can  be 
dispensed  with  by  raising  the  temperature  of  the  water  in 
which  the  steel  is  quenched. 

Recalescent,  or  Critical,  Points  of  Steel — On  heating 
a  piece  of  rock-drill  steel  slowly  and  observing  its  rate 

♦Union  Club  of  South  Africa,  Johannesburg,  South  Africa. 


Weston* 

of  rise  of  temperature  with  a  pyrometer,  a  halt  will  be 
observed  to  occur  between  700°  and  750°  C„  denoted  by 
the  sign  Ac-  On  slowly  cooling,  a  similar  halt  is  observed, 
usually  30°  C.,  below  AcJ  this  is  denoted  by  Ar.  The 
halt  at  Ac  is  due  to  the  heat  being  expended  in  producing 
microscopic  structural  changes,  the  steel  being  converted 
into  martensite.  This  structure  is  retained  if  the  steel  is 
suddenly  cooled  and  the  steel  is  hardened.  In  ordinary 
mine  work  this  process  is  known  as  tempering. 

If  the  steel  be  slowly  cooled  it  becomes  soft,  or  annealed, 
owing  to  the  change  of  the  martensite  into  pearlite  and 
ferrite  when  the  steel  contains  less  than  0.9%  C.  or  into 
pearlite  and  cementite  when  carl)on  is  over  0.9%.  Fer¬ 
rite  is  very  soft,  pure  iron.  Cementite  is  hard,  brittle 
carbide  of  iron.  Pearlite  is  a  mixture  of  the  two.  The 
points  Ac  and  Ar  are  called  the  recalescent  or  critical 
points  of  steel. 

Methods  of  Conducting  the  Tests 

The  steels  tested  were  ]i/^-in.  cruciform,  1-in.  and 
%-in.  octagon,  and  were  used  in  2%-in.  stoping  drills. 
They  were  given  the  necessary  heat  treatment,  and  the 
bits  were  carefully  measured,  inspected  and  weighed  be¬ 
fore  and  after  being  used.  The  distance  drilled  was  noted 
and  sometimes  the  drilling  rate  of  speed.  Various  marks 
were  allotted  for  merit,  and  the  question  of  price  was 
considered.  Chemical  analyses  were  made  of  the  various 
steels,  and  a  fair  idea  of  the  class  of  steel  most  suitable 
for  work  in  the  hard  quartzites  of  the  Rand,  and  inferen- 
tially  in  hard  ground  elsewhere,  was  obtained. 

First,  with  regard  to  loss  of  reaming  efficiency  with 
"/g-in.  octagon  drill  steel,  a  comparison  of  the  steel  giving 
the  best  and  worst  results  showed : 

For  the  Best  For  the  Worst 

Carbon  .  0.770%  Carbon  .  0.650% 

Silicon  .  0.110%  Silicon  .  0.100% 

Sulphur  .  0.010%  Sulphur  .  0.020% 

Phosphorus  .  0.029%  Phosphorus  .  0.026% 

Manganese  .  0.290%  Manganese  .  0.380% 

This  showed  lower  carbon  contents  and  greater  sulphur 

and  manganese  in  the  poorer  steels. 

With  regard  to  loss  of  weight  through  wear,  the  results 
showed : 

For  the  Best  For  the  Worst 

Carbon  .  0.800%  Carbon  .  0.640% 

Silicon  .  0.070%  Silicon  .  0.180% 

Sulphur  .  0.012%  Sulphur  .  0.020% 

Phosphorus  .  0.029%  Phosphorus  .  0.032% 

Manganese  .  0.270%  Manganese  .  0.430% 

This  shows  a  similar  result  and  the  bad  effect  of  phos¬ 
phorus. 

The  general  results  of  the  tests  were  as  follows : 

A.  Although  some  of  the  alloy  steels  have  shown  excel¬ 
lent  drilling  results  and  are  not  costly  in  steel  consump¬ 
tion,  not  one  of  them  is  equal  to  the  rest  of  the  ordinary 
carbon  steels.  With  alloy  steels,  a  uniform  composition  is 
harder  to  obtain  than  with  carbon  steels.  The  former 
have  more  tendency  to  overheat  and  are  more  difficult  to 
weld. 

B.  Best  1^-in.  cruciform  steel :  Steel  having  carbon 
contents  above  0.75%  was  rejected,  owing  to  the  difficulty 
of  welding  it.  It  was  also  found  that  as  a  general  rule  the 
larger  the  size  of  steel  the  lower  should  the  carbon  con¬ 
tents  be,  as  the  difficulty  of  equal  or  regular  heating  and 
quenching  increases  with  the  size  of  the  steel.  The  best 


1004 


THE  ENGINEERING  6r=  MINING  JOURNAL 


Vol.  100,  No.  25 


steels  of  this  size  had  a  composition:  Carbon,  0.66%; 
silicon,  0.09% ;  sulphur  and  phosphorus,  0.036% ;  man¬ 
ganese,  0.28%. 

C.  Of  the  1-in.  octagon  steel  the  best  had  a  composition 
of:  Carbon,  0.69%;  silicon,  0.09%;  sulphur  and  phos¬ 
phorus,  0.036% ;  manganese,  0.30%.  Of  the  octa¬ 

gon  steel  the  best  had  a  composition  of:  Carbon,  0.72%; 
silicon,  0.09% ;  sulphur  and  phosphorus,  0.035% ;  man¬ 
ganese,  0.27%. 

Bits  made  from  sections  larger  than  1^-in.  cruciform 
are  much  larger,  and  in  rapid  working  they  tend  to  over¬ 
heat  if  the  interior  is  properly  treated,  thereby  decar¬ 
bonizing;  quenching  is  also  difficult.  These  steels  should 
contain  from  0.60%  to  0.65%  C.  In  all  these  steels  the 
maker  should  be  allowed  to  use  aluminum  as  a  purifier 
if  not  more  than  0.10%  is  left  in  the  finished  steel.  The 
best  steels  were  Swedish  bessemer,  crucible,  openhearth 
(mostly)  and  electric  crucible.  Steels  were  found  to 
improve  after  being  sharpened  several  times,  probably 
owing  to  the  effect  of  hammering  on  the  grain  of  the 
steel. 

Particulars  of  the  Heat-Treatment 

Usually,  on  the  Rand,  all  drills  except  those  of  hollow 
steel  are  heated  but  once  for  a  long  distance  from  the  bit. 
They  are  rapidly  sharpened,  they  are  not  gaged  and  are 
quenched  without  reheating.  This  method  tends  to  over¬ 
heating,  to  the  decarbonization  of  the  steel  and  to  irregu¬ 
larities  in  the  gage.  The  steels  of  the  compositions 
already  quoted  can  be  quenched  off  the  anvil  without  tem¬ 
pering.  The  temperature  of  the  quenching  bath  should 
be  between  18°  and  26°  C.  Drills  should  be  properly 
cleaned  and  should  be  slowly  heated.  Hand  steel  requires 
5  min.,  medium  steel  8  min.  and  large  steel  12  min.  This 
heating  should  preferably  be  done  in  an  oil  furnace,  as 

overheating  is  very  liable  to  occur  with  coal  fires,  espe¬ 

cially  when  watched  by  natives.  The  drills  should  be 
heated  to  a  bright  orange-red  heat  (about  1,050°  C.)  for 
iy2  in.  for  hand  steel,  2  in.  for  medium  sizes,  3  in.  for 
large  steel,  and  be  thoroughly  and  regularly  heated 
through  the  mass  of  the  steel.  The  heated  drill  should  be 

forged  until  it  cools  to  a  dull-red  color,  about  600°  C. 

With  hand  sharpening,  this  should  take  from  45  to  60  sec. 
The  bit  should  be  at  once  reheated  to  a  bright-red  color, 
about  950°  C.  It  should  then  be  finally  sharpened 
and  carefully  gaged  until  a  cherry-red  color,  about 
750°  C.  This  should  take  another  45  see.  Bits  of 
in.  cruciform  steel,  or  larger,  are  quenched  by  stand¬ 
ing  them  on  a  knife-edge  in.  to  %  in.  below  the  sur¬ 
face  of  the  water.  Smaller  bits  are  plunged  vertically, 
moved  about  for  a  few  seconds  and  left  standing  on  a 
false  bottom.  With  more  rapid  machine  sharpening,  ex¬ 
cept  with  hollow  steel,  one  heat  should  be  sufficient,  as 
gaging  is  automatically  done. 

Quenching  tanks  should  be  sujiplied  with  cold  water  at 
the  bottom  at  three  places  and  should  have  a  false  bottom, 
as  well  as  frame  and  knife-edge  below  water  level.  They 
should  be  fitted  with  an  indicating  thermo-telegraph 
thermometer,  so  that  the  necessary  temperatures  can  be 
maintained.  Usually  the  bath  is  allowed  to  be  too  cold 
in  the  morning  and  to  get  far  too  hot  later  in  the  day. 
If  steel  is  quenched  at  above  800°  C.,  the  grain  gets 
coarser,  the  tensile  stress  and  the  elongation  both  become 
less.  The  higher  the  carbon  contents  of  the  steel,  the 
higher  should  be  the  temperature  of  the  water  for  quench¬ 


ing.  If,  however,  it  requires  a  higher  water  temperature 
than  35°  C.,  the  carbon  content  is  too  high  for  rock  drills 
unless  tempering  is  employed.  Shanks  of  drills  may  be 
tempered  by  leaving  them  for  a  minute  in  a  molten-lead 
tank  1  in.  deep,  covered  with  ashes;  if  somewhat  harder 
shanks  are  required,  a  little  tin  may  be  added  to  the  lead. 

The  loss  of  weight  per  inch  drilled  with  the  very  best 
steel  was  0.4  gram,  and  good  steel  averaged  about  0.6 
gram,  costing  about  0.015  penny.  The  total  cost  of  solid 
steel  and  its  sharpening  is  6%  of  stoping  costs  of  4s.  to 
6s.  per  ton.  With  hollow  steel  it  is  about  twice  as  much. 
The  best  steel  could  be  bought  in  Johannesburg  at  from 
4d.  to  4^d.  per  lb.  The  loss  of  steel  per  inch  drilled 
was  found  to  be  the  same  with  all  three  sizes  of  steel 
experimented  with. 

Design  of  Drill  Bits  Adopted 
The  style  of  drill  bits  adopted  has  been  already  illus¬ 
trated  in  the  Journal,  but  it  deserves  further  notice. 

It  was  stated  that  chisel  bits  were  found  by  experiment 
to  be  the  fastest  drillers  and  this  was  claimed  to  be  due 
to  the  facts  that  they  occupy  only  50  to  63%  of  the  hole 


THIRD  FOURTH 

bits  used  in  steel  tests  by  MINE’S 
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and  that  they  allow  the  escape  of  mud  better.  This  reason 
is  open  to  question.  The  four  square  reaming  edges,  of 
the  depth  shown  in  the  sketch,  were  adopted.  I  have  seen 
such  a  design  of  bit  recommended  for  hammer  drills,  but 
it  is  opposed  to  all  accepted  theories  of  the  correct  forma¬ 
tion  of  the  wings  of  piston-drill  bits.  One  might  suppose 
that  it  would  prejudice  the  rotation  of  the  drill  in  the 
hole,  but  the  fact  remains  that  the  experimenter  got  most 
excellent  results  in  hard  ground  from  this  design,  and  1 
commend  it  to  the  attention  of  mining  engineers  else¬ 
where.  The  next  point  of  interest  was  that  the  experi¬ 
menter  showed  that  by  using  gaged  steel,  more  carefully 
sharpened,  and  drilling  larger  holes,  it  was  possible  to 
reduce  the  drills  used  per  fathom  broken  from  35.8  to 
26.6.  Gaging  may  take  25  to  30%  more  time  and  add 
to  the  cost  of  sharpening,  but  it  pays  for  itself.  The 
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reaming  diameter  of  the  holes  drilled  was  greater  than  the 
nominal  gage.  The  experimenter  says  of  these  square 
reaming  edges :  They  should  be  hardened  for  %  of  their 
length.  (1)  They  help  by  reaming  out  the  hole  to  keep 
it  from  decreasing  in  diameter  too  rapidly.  (2)  They 
prevent  “wobbling”  of  the  drill  in  the  hole  and  thus 
preserve  its  cutting  edge  and  reduce  wear  and  tear  on 
machine.  (3)  The  drill  passes  slips  or  heads  better. 

The  thickness  of  the  bit  should  be  kept  about  %  in., 
otherwise  the  reaming  diameter  is  increased  too  much. 
There  was  a  great  difference  in  gage  used ;  ^/4 

and  1/4  in.,  as  shown  by  the  following  table: 

starter  Second  Third  Fourth 

Inches  drilled  .  13.4  22.1  23.4  21.5 

Drill  rates.  In.  per  min....  1.58  1.77  1.97  2.14 

Gaged  bit  .  l’Vi«  in.  IH  iu-  lA  in.  1ft  In. 

Reaming  diameter  .  1.95  In.  1.79  in.  1.54  in.  1.34  in. 

Loss  of  reaming  diameter.  0.09  0.18  0.17  0.15 


The  experimenter  remarks  that  it  would  be  possible  to 
reduce  the  gage.  -  This  is  evident.  Owing  to  vibration  of 
the  drill  in  the  hole,  the  hole  bored  is  always  0.05  larger 
than  the  bit,  so  that  all  the  difference  necessary  between 
different  steels  would  have  been  about  %  in.,  or  0.17  in. 
This  would  have  meant  an  increase  of  drilling  speed 
equivalent  to  starting  the  hole  at  about  1%  in.  instead  of 
1%,  probably  10  to  15%.  This  is  a  matter  that  received 
far  too  little  attention,  owing  to  the  mistake  of  using  the 
same  steel  to  drill  dry  holes  as  to  drill  wet  holes. 

Another  series  of  experiments  showed  the  benefit  of 
gaging  steel.  The  ordinary  run  of  mine  steel  was  found 
when  new  to  differ  from  0.09  in.  to  as  much  as  0.17  in. 
from  the  proper  gage,  while  the  gaged  steel  hand-sharp¬ 
ened  was  found  to  differ  only  between  0.01  and  0.03  in. 
from  standard. 

These  experiments  undoubtedly  were  most  valuable  and 
pointed  out  the  way  to  a  great  increase  in  efficiency  in 
stoping  on  the  Rand.  Yet,  except  in  the  ease  of  perhaps 
one  or  two  mines,  the  results  have  received  no  attention 
whatever.  Machine  drills  are,  when  sharpened  by  hand, 
as  badly  sharpened  as  ever,  though  the  quality  of  the 
supply  of  drill  steel  itself  has  been  standardized  very  well. 

m 


The  Canadian  Mining  and  Exploration  Co.,  a  $5,000,- 
000  concern  organized  in  1912  by  a  number  of  wealthy 
men  in  New  York  and  Canada  to  investigate  and  exploit 
mining  properties,  is  to  be  dissolved  and  the  capital  re¬ 
turned  to  the  subscribers.  Half  of  the  $5,000,000  was 
])aid  in. 

The  directors  investigated  about  1,500  mining  propo¬ 
sitions  without  finding  one  that  was  considered  worthy 
of  development.  In  the  meantime  the  capital  paid  in 
has  been  carried  in  interest  and  dividend-paying  securi¬ 
ties.  These  investments,  which  cost  $2,231,000,  are  now 
valued  at  about  $2,185,000,  but  the  income  received  will 
enable  the  company  to  repay  sub.scribers  in  full,  with  per¬ 
haps  5%  interest  on  the  money.  All  of  the  assets  have 
been  liquidated. 


In  issuing  its  statistics  on  the  mineral  output  of  the 
Province  of  Ontario  for  the  first  nine  months  of  1915,  the 
Ontario  Bureau  of  Mines  makes  the  following  comment: 

The  Sudbury  mines  are  being  worked  to  their  maxi¬ 
mum  capacity,  and  the  production  of  nickel  for  the  nine 


months  nearly  equals  the  largest  previous  output  for  a 
full  year.  Over  75%  of  the  output  is  madp  by  the  Can¬ 
adian  Copper  Co.,  but  the  operations  of  the  Mond  Nickel 
Co.  are  now  more  extensive  than  formerly  and  its  output 
has  correspondingly  increased.  The  yield  of  copper  is 
also  much  greater  than  in  the  corresponding  period  of 
1914  and  nearly  equals  the  total  output  of  that  year.  It 
was  all  contained  in  the  Sudbury  mattes.  Metallic  nickel 
and  cobalt  are  now  produced  from  the  silver  ores  of  cobalt 
by  the  smelters  at  Deloro  and  Thorold.  The  metallic- 
nickel  output  equaled  98,216  lb.  and  the  cobalt  output 
24,962  lb.,  for  the  nine  months.  The  trade  in  cobalt  and 
nickel  oxides  has  been  heavily  affected  by  the  war,  and  the 
quantities  shipped  were  much  below  those  of  the  corre¬ 
sponding  period  of  1914.  Efforts  are  being  made  to  put 
the  molybdenite  industry  on  a  commercial  basis. 

liydratalickiAi^  at  Stirif^ao*  P.  !• 

The  most  important  hydraulic-mining  operation  in  the 
Philippines  was  started  in  1914  by  the  Cansuran  Placer 
Co.  in  the  Province  of  Surigao  on  the  eastern  coast  of 
the  Island  of  Mindanao.  The  company  began  hydraulick- 
ing  toward  the  end  of  1914  at  a  point  from  10  to  12  km. 
south  of  the  town  of  Surigao  on  property  leased  from  the 
Cansuran  Mining  Co.  According  to  the  reporU  of  Wal¬ 
lace  E.  Pratt,  chief  of  the  Division  of  Mines,  American 
prospectors  were  quickly  attracted  to  this  region  following 
American  occupation,  and  C.  A.  Briggs,  E.  0.  Parker  and 
R.  W.  McCullough  obtained  possession,  through  location 
and  through  the  purchase  of  a  Spanish  grant,  of  the 
placer  properties  on  Cansuran  Creek  and  of  lode  deposits, 
which  through  the  organization  of  the  Cansuran  Mining 
Co.  they  have  retained. 

R.  Y.  Hanlon,  upon  whose  report  the  placers  were 
leased  by  the  Cansuran  Placer  Co.,  made  a  series  of 
181  tests  by  sinking  shafts  through  tiie  gravel  to  bed¬ 
rock  and  panning  regular  vertical  sections  from  surface 
to  bedrock.  He  delimited  in  this  manner  several  blocks, 
near  each  other  although  not  continguous,  with  an  ag¬ 
gregate  area  of  131  hectares.  Over  this  area  he  obtained 
an  average  value  of  57  centavos  per  cubic  meter,  the 
average  depth  to  bedrock  being  3.5  m.  All  this  ground 
is  at  such  an  elevation  that  water  for  hydraulicking  pur¬ 
poses  can  be  brought  to  it  under  a  head  ranging  from 
40  to  100  m. 

Hydraulicking  is  now  in  progress  on  the  ground  tested 
by  Mr.  Hanlon.  Water  is  obtained  from  Tuganaan 
River  and  is  conveyed  a  distance  of  about  1.8  km.  by 
ditch,  flume  and  pipe  line.  According  to  the  engineer’s 
estimates,  1,000  miner’s  inches  (0.70  cu.m,  per  sec.)  of 
water  is  available.  The  flume  is  1.2  m.  wide,  has  a  fall 
ol‘  1.7%,  and  is  built  of  native  wood.  At  present  the 
water  is  stored  in  a  reservoir  which  is  about  46  m. 
al)ove  the  monitors.  Another  large  reservoir  is  under 
construction  which  will  afford  a  head  of  about  100  m.; 
water  can  also  be  drawn  from  the  flume  directly  into 
the  pipe  line  under  a  head  of  aliout  100  m.  The  main 
pipe  line  is  0.61  m.  (24  in.)  in  diameter,  the  branches 
to  the  monitor  being  reduced  appropriately.  Two  6- 
in.  monitors  and  one  7-in.  monitor  are  in  place,  al¬ 
though  there  is  insufficient  water  now  to  operate  all  of 
them  continuously.  The  sluices  are  73  m.  long,  1.5  m. 

^“The  Mineral  Resources  of  the  Phllippihe  Islands  for  the 
Year  1914,”  Division  of  Mines,  Bureau  of  Science,  Manila,  P.  I. 
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wide  and  are  riffled  with  hardwood  blocks  0.3  m.  (12 
in.)  square,  set  with  a  space  of  2.5  cm.  (1  in.)  between 
cross  tiers.  There  is  at  present  a  length  of  about  100 
m.  of  bedrock  sluice  ahead  of  the  sluice  boxes. 

The  company  has  installed  a  small  air  compressor  and 
uses  three  hammer  drills  for  breaking  up  the  larger 
boulders.  A  logging  engine  and  movable  cableway  serve 
to  remove  rocks  too  large  to  go  through  the  sluices.  A 
small  Pelton-Doble  wheel  on  a  separate  pressure  line 
furnishes  power  for  lights,  refrigerating  plant  and  a  small 
sawmill  with  which  the  timber  cleared  ahead  of  the  giants 
is  sawed  into  marketable  lumber. 

The  last  year  was  exceptionally  dry  in  Surigao,  and 
the  streams  unusually  low.  Consequently  water  for  hy- 
draulicking  was  insufficient  in  quantity.  An  area  of 
about  two  hectares  was  washed,  but  the  cleanup  had  not 
been  made  at  the  time  of  this  report. 

K 

How  To  Spiice  Wii“e  Rope* 

It  is  often  the  case  where  the  wire  rope  is  used  that  in 
case  of  a  breakdown  no  man  can  be  found  on  the  job 
who  can  splice  the  severed  ends,  and  naturally  there  is 


Second,  unlay  the  strands  of  both  ends  of  the  rope  for 
a  distance  of  10  ft.,  as  shown  in  Fig.  2.  Cut  off  the 
hemp  cores  close  up  on  both  sides  and  bring  the  strands 
together  so  that  the  opposite  strands  will  interlock  reg¬ 
ularly  with  each  other. 

Third,  unlay  strand  la  and  follow  up  with  strand  1  of 
the  other  end,  laying  it  tightly  in  the  open  groove  made 
by  unwinding  la;  make  the  twist  of  the  strand  agree 
exactly  with  the  twist  of  the  open  groove.  Proceed  with 
this  until  all  but  6  in.  of  strand  1  is  laid  in  or  until  la 
has  become  20  ft.  long,  then  cut  off  la,  leaving  an  end 
about  6  in.  long.  • 

Fourth,  unlay  strand  4  of  the  opposite  end  and  follow 
with  strand  4a,  laying  it  in  the  open  groove  as  before, 
treating  this  as  in  the  first  case  (see  Fig.  3).  Pursue 
the  same  course  with  2a  and  2,  stopping  4  ft.  short  of 
the  first  set.  Next  do  this  with  5  and  5a,  stopping  as 
before,  then  with  3a  and  3,  and  last  with  6  and  6a.  The 
strands  are  now  all  laid  in  with  the  ends  4  ft.  apart,  as 
shown  in  Fig.  4. 

Fifth  and  last,  the  ends  must  be  secured  without  en¬ 
larging  the  diameter  of  the  rope.  Take  the  two  rope 
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FIG.3  FIG6 

FIGS.  1  TO  6.  THE  SUCCESSIVE  STEPS  IN  ROPE  SPLICING  AND  THE  CLAMPS  EMPLOYED 


much  time  lost  in  securing  some  outside  man  to  do  the 
work.  Splicing  a  rope  is  generally  regarded  as  a  mys¬ 
terious  process,  whereas  almost  anyone  can  learn  in  a 
few  hours  how  to  do  it.  The  accompanying  illustrations 
show  how  a  substantial  wire-rope  splice  may  be  effected. 

A  hammer  and  a  cold  chisel  for  cutting  off  ends  of 
strands,  a  steel  fid  or  marlinspike  for  separating  strands, 
two  clamps  for  untwisting  the  rope,  a  sharp  pocket  knife 
for  cutting  the  hemp  core  and  a  wooden  mallet  are  all 
the  tools  needed.  When  starting  to  splice,  proceed  in 
this  order; 

First,  lay  the  rope  on  the  ground,  with  ends  overlap¬ 
ping  20  ft.,  10  ft.  each  way  from  the  center,  as  shown 
in  Fig.  1. 

•By  C.  J.  Puetter,  Logan,  W.  Va.,  in  “Coal  Age,”  Nov.  20, 
1915. 


clamp.s,  as  shown  in  Fig.  6,  and  fasten  •them  to  the  rope, 
as  shown  in  Fig.  5.  Twist  them  in  opposite  directions, 
thus  opening  the  lay  of  the  rope,  as  in  Fig.  5.  Next  with 
a  knife  cut  out  the  hemp  core  about  6  in.  on  each  side. 
Straighten  the  ends  and  slip  them  into  the  place  occu¬ 
pied  by  the  core;  then  twist  the  clamps  back,  closing 
up  the  rope,  and  take  out  the  slight  inequality  with  the 
vvooden  mallet  and  a  block  of  wood.  Next  shift  the 
clamps  and  repeat  the  operation  at  the  other  live  places, 
and  the  splice,  is  made. 

m 

Salt  Production  of  the  United  Staten  in  1914  amounted  to 
34,804,683  bbl.  of  280  lb.  each,  according  to  the  Geological  Sur¬ 
vey,  As  a  byproduct  of  the  salt  industry,  there  was  576,991  lb. 
of  bromine  made,  and  19,403  tons  of  calcium  chloride  marketed 
in  1914.  Michigan  is  the  largest  producer  among  the  states, 
with  11,670,976  bbl.  New  York  is  second. 
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Coolis^^  W^eiter 
witH  Compressor  Aar 

By  Charles  Labbe* 

In  the  installation  of  a  compressor  in  Nevada  there 
was  no  running  water  available  for  cooling  purposes.  I 
therefore  erected  a  thermo-siphon  from  a  tank  and  used 
the  same  water  at  all  times.  However,  as  the  water  had  to 
be  hot  to  circulate  well,  it  did  not  work  efficiently.  To 
remedy  this  I  drilled  a  y^-m.  hole  in  the  outlet  pipe  on  top 
of  the  compressor  and  inserted  a  y^-  to  l^-in.  reducing 
bushing.  A  %-in.  pipe  was  swaged  down  so  as  to  go 
freely  through  the  opening,  and  a  V^-in.  thread  was  cut 
on  the  shoulder  of  this  pipe,  which  was  screwed  into  the 
bushing.  The  pipe  was  bent  upward  so  as  to  permit  the 


ARRANGEMENT  FOR  CIRCULATING  COOLING  WATER 

nozzle  to  deliver  compressed  air  into  the  center  of  the 
water  pipe.  Connection  was  then  made  with  the  com¬ 
pressed-air  line,  the  amount  of  air  being  regulated  by  a 
globe  valve.  A  %-in.  ciieck  valve  was  also  placed  between 
the  globe  valve  and  the  water  pipe,  so  that  no  water  would 
get  in  the  air  line  if  the  compressor  were  shut  down 
and  the  operator  failed  to  close  the  globe  valve. 

Instead  of  pumping  the  water  for  cooling  the  com¬ 
pressor,  just  enough  air  is  allowed  to  enter  the  water  pipe 
to  make  the  water  circulate  well,  and  I  think  it  is  cheaper 
than  circulating  the  water  mechanically  and  just  as 
reliable.  The  hole  in  the  nozzle  being  about  ^  in.  and 
the  air  coming  out  with  less  than  5-lb.  pressure,  I  regard 
this  as  an  economical  way  of  circulating  the  compressor¬ 
cooling  water  for  a  small  installation.  It  also  has  the 
great  advantage  of  simplicity. 

How  to  Desi^imate  Cl^ais&s 

Chains  are  designated  by  the  diameter  of  the  rod  from 
which  the  links  are  made,  as  i/l>-in.,  1-in.,  etc, ;  also  by 
the  form  of  the  link,  as  close-link,  in  which  one  link  is 
just  large  enough  to  inclose  the  two  adjacent  ones;  open- 

♦Nelson,  Nev. 


link,  in  which  the  link  is  larger  than  in  close-link;  bar- 
chain,  which  consists  of  open  links  with  a  bar  across  the 
middle  of  each ;  twisted-link,  in  which  each  link  is  twisted 
through  a  certain  angle,  usually  90° ;  and  straight-  or 
flat-link,  which  is  not  so  twisted. 

m 

Use  of  Cordeais-Bickford  in 
Deep-Blast  Firing 

By  L.  B.  Reifsneider* 

The  iron  ore  in  the  opencut  workings  of  the  Spanish- 
American  Iron  Co.  at  Daiquiri,  Cuba,  is  cut  into  irregular 
blocks  of  varying  dimensions  by  barren  dikes.  As  it  is 
desirable  to  work  out  the  ore  with  as  little  sorting  as 
possible,  the  spacing  and  depth  of  drill  holes  are  largely 
governed  by  these  dikes.  The  cut  faces  are  from  25  to  50 
ft.  in  height,  but  on  account  of  the  rock  dikes,  holes 
can  rarely  be  drilled  over  35  ft.  in  depth,  about  28  ft. 
being  the  average. 

The  first  trial  of  the  Cordeau^  was  made  in  a  series  of 
eight  flat  lifting  holes,  varying  in  depth  from  8  to  14 
ft.  in  hard  tough  rock  at  the  foot  of  a  bench.  The 
material  is  being  handled  by  a  steam  shovel.  The  holes 
were  charged  as  for  ordinary  battery  firing  and  were  con¬ 
nected  in  series.  A  50-ft.  lead  of  Cordeau  was  used 
and  fired  with  a  time  fuse  and  a  No.  8  blasting  cap.  The 
holes  were  charged  with  40  and  60%  Du  Pont  semi-gela¬ 
tin.  The  results  of  the  blast  were  excellent,  but  the  finely 
broken  condition  of  the  rock  indicated  that,  although 
the  holes  were  not  overcharged,  at  least  25%  less  explosive 
could  have  been  used  with  satisfactory  results  had  ordi¬ 
nary  electric  fuses  been  used  as  a  detonating  agent  instead 
of  the  Cordeau. 

A  30-ft.  hole  with  very  heavy  burden  was  loaded  in 
the  same  material  a  few  days  later.  The  toe  had  been 
well  undercut  by  a  previous  blast,  but  would  ordinarily 
have  been  charged  with  250  lb.  of  R.R.  powder.  Remem¬ 
bering  the  experience  with  the  former  blast,  in  using 
Cordeau,  it  was  decided  to  cut  the  charge  20%,  or  to  200 


♦Superintendent,  Spanish-American  Iron  Co.,  Daiquiri, 
Oriente,  Cuba. 

^Cordeau-Bickford  is  a  comparatively  new  detonating 
safety  fuse.  It  consists  of  a  flexible  lead  tube  fllled  with 
tri-nitrotoluene  as  the  detonating  agent  and  is  about  the 
diameter  of  ordinary  single-tape  fuse.  It  is  manufactured  by 
the  Enslgn-Bickford  Co.,  which  has  secured  the  patent  rights 
from  foreign  manufacturers.  Besides  the  economic  advan¬ 
tages,  the  factor  of  safety  in  its  use  will  recommend  it  to 
anyone  using  high  explosives.  The  tri-nitrotoluene  (usually 
abbreviated  to  t.n.t.),  while  in  itself  a  powerful  explosive,  is 
insensitive  to  any  ordinary  shock;  we  have  had  a  10-ton  loco¬ 
motive  run  over  a  small  test  piece  without  exploding  the 
Cordeau.  It  does  not  explode  by  friction  and  one  can  hardly 
ignite  it  with  a  match.  Upon  being  exploded  with  a  blasting 
cap  its  action  is  very  rapid  and  powerful,  the  speed  being 
estimated  at  about  17,00()  ft.  per  sec.  Wrapped  and  unwrapped 
Cordeau  are  manufactured.  The  unwrapped  fuse  is  suitaMe 
for  holes  60  ft.  or  less  in  depth,  but  for  deeper  holes  the 
wrapped  kind  is  recommended  as  the  cotton  sizing  ^yes 
additional  tensile  strength.  The  weight  of  the  lead  tubing 
makes  the  unwrapped  kind  likely  to  tear  when  used  in 
greater  than  50-ft.  lengths.  The  Cordeau  is  packed  in  con¬ 
venient  form,  being  wrapped  on  hardwood  spools  in  such 
lengths  as  are  most  economical  and  convenient  for  the  pur¬ 
chaser.  In  using  the  unwrapped  Cordeau,  care  in  handimg 
is  needed  to  prevent  kinking  and  splitting  the  lead  tube,  but 
no  more  precautions  are  required  than  would  be  used  in 
handling  or  loading  with  electric  fuses.  The  Ensign-Bickford 
Co.,  Simsbury,  Conn.,  publishes  an  interesting  pamphlet  on  the 
use  and  properties  of  Cordeau. 
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lb.  After  blasting  it  was  found  that  the  holes  were 
again  overcharged,  as  the  material  had  nearly  all  broken 
to  hand-loading  size  and  had  been  displaced  so  that  a 
large  portion  of  it  fell  on  and  obstructed  the  shovel 
loading  track. 

A  combination  of  four  lifters  with  a  deep  drill  hole 
above  was  next  tried.  As  the  lifters  were  in  very  tough 
rock,  they  were  loaded  with  60%  semi-gelatin,  it  being 
desired  to  get  a  shattering  effect.  The  30-ft,  hole  was 
in  blocky  material,  and  R.R.  powder  was  used.  The 
charge  ordinarily  used  would  have  been  250  lb.  of  dyna¬ 
mite  and  300  lb.  of  powder;  this  was  reduced  to  200 
lb.  of  dynamite  and  200  lb.  of  powder,  and  the  results  of 
the  blast  were  excellent. 

A  number  of  holes  had  been  drilled  in  ore  in  the  toe  of 
a  cut  face.  As  the  holes  were  closely  spaced  it  was  desir¬ 
able  to  fire  them  simultaneously.  Cordeau  was  used  and 
the  charge  cut  from  200  lb.  of  40%  semi-gelatin  to  125 
b.  The  blast  was  very  effective,  and  the  material  was  shat¬ 
tered  so  as  to  require  very  little  blockholing  afterward. 
Had  60%  dynamite  been  available  the  economy  would 
have  been  still  more  marked. 

Cordeau  was  used  in  a  five-hole  deep  blast  in  a  cut  floor. 
A  charge  of  250  lb.  of  black  powder  was  calculated  for 
each  hole,  as  the  burden  was  very  heavy  but  badly  broken- 
up  ore,  and  the  holes  averaged  35  ft.  in  depth.  Owing  to 
caving,  one  of  the  middle  holes  in  the  heaviest  burden 
admitted  only  150  lb.  of  powder  and  another,  200.  On  fir¬ 
ing,  the  holes  which  had  admitted  the  whole  charge  broke 
well  to  bottom,  but  the  other  two  were  not  strong  enough 
to  turn  over  their  burden  and  the  ore  settled  back  in 
place  very  much  cracked  and  shattered  and  but  little 
more  blasting  was  required  to  bring  it  down.  Had  blast¬ 
ing  been  with  a  battery  and  electric  fuses,  300  lb.  of  pow¬ 
der  per  hole  would  have  been  the  allowance,  and  under  the 
conditions  as  they  developed,  the  results  would  have  been 
very  unsatisfactory. 

From  these  experiments  the  conclusion  was  reached 
that  from  15  to  25%  less  explosive  may  be  used  in  holes 
where  Cordeau  is  used  as  a  detonator. 

The  instantaneous  explosion  of  the  entire  charge  is  ob¬ 
tained  by  using  Cordeau,  as  it  is  the  first  thing  put  into 
the  hole  in  starting  to  load  and  reaches  to  the  bottom  of 
the  charge.  As  no  blasting  cap  is  necessary  the  danger 
of  the  tamping  bar  striking  a  cap  in  placing  the  explosive 
is  obviated.  The  effect  of  the  Cordeau  is  especially  ad¬ 
vantageous  in  using  powder  and  gives  the  latter  an  effect 
similar  to  low-grade  (15%  to  25%)  dynamite  or  Judson 
powder. 

There  is  practically  no  danger  of  a  missed  hole  going 
undetected  in  using  Cordeau,  as  when  the  holes  are  ex¬ 
ploded  the  Cordeau  is  entirely  destroyed  and  a  project¬ 
ing  piece  of  the  Cordeau  is  very  noticeable  and  means  that 
the  hole  has  not  exploded.  It  can  be  connected  up  and 
fired  with  the  ordinary  cap  and  fuse  at  any  time. 

Its  use  is  recommended  for  all  deep  holes  and  series 
blasting  where  electric  firing  methods  can  be  used.  The 
economy  in  its  use  in  shallow  holes  is  less  marked,  as  its 
higher  cost  when  used  in  blockholes,  etc.,  more  than  off¬ 
sets  the  saving  that  can  be  made  in  light  charges. 

As  local  prices  for  explosives  are  not  applicable  in  the 
United  States,  no  figures  are  given,  but  our  records  show 
actual  average  saving  in  explosives  used,  exclusive  of  the 
labor  of  charging,  of  17.5%  and  in  one  case  of  24%,^as 
applied  to  deep  blasts. 


Some  Comparative  Tests  of 
PistoooDrill  Bits* 

An  investigation  was  made  to  compare  the  relative  cut¬ 
ting  speed  and  efficiency  of  some  of  the  different  types  of 
rock-drill  bits  used  in  piston  machines,  including  the 
regular  cross  bit,  the  low-center  cross  bit,  a  so-called  flat 
cross  bit,  the  Z-bit  of  the  southeast  Missouri  type  and 
the  Joplin  bull  bit. 

The  drill  steel  used  was  li/4-in.  cruciform  and  1-in. 
octagon  Jessop  drill  steel,  costing  IJ^^c.  per  lb. — a  better 
grade  of  steel  than  is  commonly  used  in  mining  opera¬ 
tions.  These  bits,  except  for  one  test,  where  they  were 
forged  by  hand,  were  made  and  sharpened  on  a  drill 
sharpener.  Flat  cross  bits  were  made  by  filing  the  reg¬ 
ular  bit  to  the  required  shape.  Dollies  were  made  for 
forging  these  flat  bits,  but  it  was  found  difficult  to 
form  them  on  the  sharpener,  as  it  required  the  pound¬ 
ing  down  of  too  much  metal  in  the  center  to  bring  out 
the  flat  edges. 

A  set  of  steel  consisted  of  two  ‘^starters”  about  27  in. 
long,  a  “second”  44  in.  long  and  a  “third”  60  in.  long. 
“Starters”  were  made  with  a  21/4-in.  gage,  “seconds” 
with  a  2-in.  and  “thirds”  with  a  1%-in.  gage. 

The  original  purpose  of  the  test  was  to  compare  the 
regular  cross  bit  with  a  so-called  flat  bit  made  by  flat- 
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TYPES  OP  BITS  USED  IN  TEST 

tening  out  the  edges  of  the  regular  bit  into  the  shape 
shown  in  the  sketch.  Earlier  results  seem  to  indicate  that 
the  flat  bit  possessed  several  advantages  over  the  irreg¬ 
ular,  in  that  it  appeared  to  cut  faster,  had  greater  en¬ 
durance,  lost  gage  less  rapidly  and,  when  used  in  rock 
of  varying  hardness,  showed  less  tendency  to  run  out  of 
line. 

Consideration  of  the  results  from  starters  was  disre¬ 
garded,  as  so  many  conditions  enter  in  to  make  these  re¬ 
sults  unreliable.  A  summary  of  results  of  these  tests 
permits  the  following  deductions  to  be  drawn:  Compar¬ 
ing  the  two  “seconds,”  the  regular  bit  seems  to  cut 
slightly  faster,  3  in.  per  min.  as  compared  to  2.93  in. 
for  the  flat.  The  flat  “thirds”  average  3.6  in.  per  min. 
as  compared  to  3.23  for  the  regular.  From  these  results 
and  from  previous  ones  it  is  evident  that  a  flattened 
bit  will  cut  at  least  as  fast  as  the  regular  sharp-edged 
bit.  Comparing  the  average  cutting  speeds  of  the  first 
two  holes  with  the  average  of  the  entire  run,  it  is  seen 
that  this  holds  true  from  the  very  start  and  does  not 
take  place  as  the  bit  wears  down. 

The  reason  for  making  a  bit  of  the  fiat  shape  in  the 
beginning  was  because  of  the  observation  that  the  ir¬ 
regular  bit  became  flattened  on  the  edges,  with  corners 
rounded  and  centers  high,  after  being  used  in  one  or 
two  holes.  It  was  thought,  therefore,  that  hy  putting 
more  metal  at  the  outside,  the  corners  would  hold  up 

♦Abstract  of  paper  by  Prof.  C.  L.  Forbes  and  L.  M.  Cum¬ 
mings,  in  “Bulletin  of  Bureau  of  Mines  and  Metallurgy.” 
University  of  Missouri,  August,  1915. 
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better,  and  such  was  found  to  be  the  case.  It  was  es¬ 
pecially  noticeable  that  the  center  did  not  wear  high 
in  the  better  flat  bit  and  the  rounded  corners  were  much 
sharper  than  with  the  regular  bit. 

From  these  tests  the  theory  of  chipping  or  penetra¬ 
tion  as  applied  to  rock  drilling  appears  not  to  hold, 
at  least  under  the  conditions  in  this  work.  Screen  anal¬ 
ysis  of  cuttings  were  made,  in  order  to  And  the  dif¬ 
ference  in  coarseness  with  different  bits.  The  results, 
however,  were  not  satisfactory,  as  so  many  conditions 
entered  to  influence  the  fineness  of  cutting. 

These  tests  were  discontinued  without  running  the 
drill  steels  to  their  limit,  and  in  most  cases  it  would 
have  been  possible  to  drill  at  least  10  ft.  with  every 
steel,  except  with  the  “starters.”  Under  usual  mining 
conditions  in  rock  as  hard  as  the  granite  used  in  these 
tests,  steels  would  not  be  used  more  than  twice,  and  in 
most  cases  not  more  than  once.  It  would  seem  that  econ¬ 
omy  could  be  attained  by  using  the  steel  longer,  as  a 
difference  in  cutting  speeds  between  the  sharp  and  dull 
bits  is  almost  negligible,  while  the  slight  advantage 
gained  by  using  sharp  steel  is  more  than  offset  by  the  in¬ 
creased  expense  of  sharpening  the  steel  and  transporting 
it  to  and  from  the  working  face.  It  is  not  meant  that 
miners  should  be  made  to  use  dull  steel  or  poor  steel, 
but  it  is  believed  that  one  set  of  properly  tempered 
steel  could  be  used  efficiently  in  at  least  five  holes  in 
rock  similar  to  the  granite  used,  and  that  no  greater 
drilling  speed  would  be  obtained  by  using  a  new  set  of 
steel  in  each  hole. 

The  loss  of  gage  in  drilling  the  first  hole  in  these 
tests  was  usually  1/4  much  as  the  total  loss 

in  drilling  the  four  succeeding  holes.  A  2-in.  bit,  for 
example,  would  be  reduced  to  1%  in.  after  drilling  one 
hole,  but  it  would  lose  only  1/4  in.  in  drilling  four  more 
holes. 

Summing  up  the  comparison  of  flat  and  regular  cross 
bits  with  piston  drills  in  granite,  the  following  deduc¬ 
tions  may  be  made:  (1)  A  flat  bit  with  cutting  edges 
about  3^  in.  wide  will  cut  as  fast  from  the  beginning  as 
the  regular  sharp-edged  cross  bit,  proving  conclusively 
that  the  so-called  chipping  action  that  is  supposed  to 
take  place  in  rock  drilling  is  practically  negligible.  It 
is  difficult  to  conceive  of  a  flat  surface  breaking  away 
rock  in  any  manner  except  by  impact  or  crushing,  and 
the  fact  that  a  new  sharp  flat  bit  cuts  as  fast  as  the 
new  regular  sharp-edged  bit  is  conclusive  proof  that  lit¬ 
tle  or  no  chipping  takes  place  under  the  condition  of 
these  experiments.  (2)  The  flat  bit  is  more  difficult  to 
forge  in  the  sharpener  than  the  regular  bit,  but  by  hand, 
if  proper  dollies  are  provided,  it  may  be  forged  just  as 
easily.  The  low-center  cross  bit,  some  tests  of  which  were 
made,  seems  to  be  quite  similar  to  the  flat  bit,  and  it  is 
thought  that  the  advantage  of  the  low-center  bit  is  due 
to  its  wearing  down  to  practically  the  shape  of  the  flat 
I)it,  and  that  instead  of  forging  a  flat  bit,  it  might  be 
just  as  well  as  to  forge  a  low-center  bit,  which  is  more 
easily  made.  (3)  The  relative  speed  of  flat  bits,  as  com- 
])ared  to  regulars,  is  greater  with  the  smaller  gages,  often 
as  much  as  25%. 

Relative  to  the  comparison  of  regular,  Z-  and  bull-bits, 
the  following  deductions  were  made:  (1)  The  low -cen¬ 
ter  cross  bit  is  superior  in  cutting  speed  and  endurance 
to  the  regular  cross  bit.  (2)  The  Z-bit  cuts  faster  than 
any  of  the  other  bits  under  the  conditions  in  these  tests. 


(3)  The  bull-bit  has  the  one  advantage  of  losing  gage 
less  rapidly  than  the  others,  but  its  cutting  speed  is  much 
less. 

These  conclusions  apply  only  to  the  use  of  bits  for 
piston  drills  in  granite.  The  cutting  action  of  ham¬ 
mer-drill  bits  may  be  considerably  different. 

Universal»Aim|(le 

Triangle 

A  triangle  with  which  lines  can  be  drawn  inclined  at 
any  angle  is  now  being  made  by  L.  P.  Heilman,  of  In¬ 
dianapolis,  Ind.,  (Box  269,  R.R.  26).  The  design  is 
shown  in  the  accompanying  sketch.  The  device  is  made 
of  cast  aluminum,  in.  thick  and  is  smooth  on  both 


HELLMAN’S  UNIVERSAL  TRIANGLE 


sides.  The  base  and  one  side  are  rigid,  but  a  part  of  the 
hypotenuse  swings  about  a  friction  point.  The  arc  is 
graduated  to  half-degrees,  but  quarter-degrees  can  be 
estimated.  Triangles  graduated  for  slope  and  pitch  are 
also  supplied.  Only  the  6-in.  size  is  made,  and  this 
sells  for  $2. 

Draii^ii&g  Oro^iE^d  Prior  to 
SHaft 

In  ordinary  shaft  sinking  the  water  encountered  is 
pumped  out  as  the  deepening  of  the  shaft  progresses.  On 
a  lease  of  the  Mary  Calf  land  in  northeastern  Oklahoma 
two  large  shafts  that  were  being  sunk  were  made  dry  dur¬ 
ing  sinking  operations  by  the  use  of  extraneous  air  lifts. 

Drill  holes  lined  with  5-in.  easing  and  reaching  to  a 
depth  of  170  ft.,  to  which  depth  the  shafts  will  go  to 
reach  the  bottom  of  the  ore  formation,  are  put  down  by 
the  use  of  churn  drills.  After  the  holes  are  drilled  and 
cased,  a  %-in.  air  line  is  placed  in  each  casing,  forming 
an  air  lift,  and  when  the  pressure  of  air  is  turned  on  a 
heavy  volume  of  water  is  lifted.  From  three  holes  at  one 
shaft  the  combined  water  forced  out  by  the  air  pressure 
was  800  gal.  per  min.,  which  was  sufficient  to  keep  the 
shaft  well  drained  and  dry. 

Cleaning  of  Manways 

Timbers  in  all  manways  in  daily  use  should  be  cleaned 
of  all  loose  rock  lodged  upon  them  at  least  once  in  every 
24  hours.  Manways  in  daily  use  should  be  kept  clear  of 
obstructions. 
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Use  of  Cemei&t  Is^stead  of  Lead 
for  Pipe  Joints 

The  use  of  portland  cement  for  making  the  joints  of 
cast-iron  water  mains  has  become  common  in  southern 
California  cities.  The  practice  appears  to  have  originated 
in  the  water  department  of  Longbeach,  Calif.,  about  ten 
years  ago,  and  the  success  there  obtained  has  caused  a 
number  of  other  cities  to  adopt  the  same  plan,  says  Engi¬ 
neering  News,  Nov.  25,  1915.  The  superintendent  of 
the  Longbeach  water-works,  Clark  Shaw,  declares  that  the 
cement  joint  is  not  merely  cheaper  than  the  i  ordinary 
lead  joint,  but  is  tighter  and  more  permanent. 

The  method  of  making  the  joint  is  as  follows:  After 
the  pipes  are  connected,  a  ring  of  dry  jute  is  inserted  in 
the  bottom  of  the  bell  and  the  bell  filled  with  neat- 
cement  paste.  It  is  essential  that  this  paste  be  mixed 
with  only  enough  water  to  moisten  it,  but  not  enough  to 
make  it  soft.  After  the  bell  is  filled  with  the  paste  it 
is  packed  with  a  long  calking  tool,  like  that  used  for  calk¬ 
ing  a  lead  joint.  If  the  paste  is  of  the  right  consistency  it 
should  pack  under  the  tool  until  it  is  almost  as  hard 
as  lead. 

After  the  first  calking,  the  joint  is  refilled  with  paste, 
which  is  again  packed  solid  with  the  calking  iron;  this 
is  repeated  a  third  time.  The  joint  is  then  neatly  rounded 
off  with  a  collar  of  1  :  1  cement  and  sand.  The  cement  is 
allowed  to  set  for  48  hr.  before  water  pressure  is  turned 
on  the  pipe.  In  case  of  necessity,  however,  water  may  be 
turned  into  the  pipe  within  24  hr.  The  only  lead  joints 
now  used  in  Longbeach  are  in  pipe  that  has  to  be  put 
in  service  as  soon  as  it  is  laid.  The  pipe  used  has  the 
standard  hub  and  spigot.  A  line  of  pipe  6,400  ft.  long 
was  recently  laid  with  cement  joints,  and  not  a  single  leak 
was  found  when  it  was  tested. 

When  it  is  necessary  to  take  up  pipe  laid  with  the 
cement  joint,  a  section  of  the  cement  on  top,  about  60° 
wide,  is  chipped  out  to  the  bottom  of  the  bell,  and  the 
joint  is  then  readily  broken.  This  work  is  much  more 
easily  done  than  unjointing  pipe  having  lead  joints. 

An  important  advantage  of  the  cement- jointed  pipe 
is  that  the  conductivity  of  the  line  for  electric  currents 
is  much  reduced,  as  there  is  cement  insulation  at  every 
joint.  Liability  of  damage  to  the  line  by  electrolysis 
is  greatly  reduced,  although  if  one  joint  or  only  a  few 
were  made  with  cement  there  might  be  corrosion  at  these 
points. 

A  comparison  of  costs  of  the  material  required  for  a 
4-in.  pipe  joint  shows  that  with  lead  at  5^c.  per  lb. 
the  material  for  a  lead  joint  cost  29c.  and  the  material 
for  a  cement  joint,  3l^c.  At  the  present  high  prices  of 
lead  the  difference  is  much  greater,  and  on  larger  sizes 
of  pipe  the  large  saving  possible  makes  the  change  one 
which  is  well  worth  the  attention  of  water-works  engi¬ 
neers.  There  is  also  much  less  expense  for  labor  in  the 
cement  joint  than  for  the  lead  joint,  and  the  work  is 
simpler.  This  should  be  a  valuable  idea  in  isolated  dis¬ 
tricts  such  as  mining  camps. 


Commenting  editorially  on  the  foregoing  the  News  fur¬ 
ther  says: 

Why  should  the  cement  Joint  be  absolutely  water-tight 
against  an  internal  pressure  of  100  lb.  per  sq.in.  or  more,  wnile 
the  cement  joint  for  sewer  pipes  in  practically  universal  use 
be  exceedingly  apt  to  leak  under  the  ordinary  pressure  of 
ground  water? 

The  answer  to  this  question  is  probably  to  be  sought  in 
the  manner  in  which  the  cement  joint  for  water  mains  is  made 
up — with  a  cement  paste  containing  barely  enough  water  to 
moisten  it,  packed  into  the  pipe  bell  with  a  calking  tool 
and  hammered  home  as  if  it  were  lead. 

It  is  common  knowledge  that  the  strength  of  a  cement 
briquette  is  greatly  affected  by  the  packing  of  the  cement 
in  the  briquette  mold;  but  we  recall  no  tests  made  to  de¬ 
termine  how  strong  a  briquette  could  be  produced  by  com¬ 
pressing  a  very  dry  paste  under  repeated  hammer  blows.  The 
long  experience  with  the  cement  water-pipe  joint  now  avail¬ 
able  indicates  that  such  cement  is  not  only  very  strong,  but 
about  as  impermeable  as  metal. 

Foam  Sweep  four  TS^iicReB^ers 

By  D.  \V.  MixiEk* 

The  device  here  described  for  preventing  foam  accumu¬ 
lation  on  the  surface  of  Dorr  thickeners  seems  to  be  well 
known  to  some  and  not  to  others.  It  is  said  to  have 
originated  in  Tonopah  practice  and  is  here  described  as 
used  in  an  Arizona  mill.  It  works  well  with  continuous 


FOAM  SWEEP  ON  A  THICKENER 


counter-current  decantation  where  an  air  lift  is  used  for 
the  transfer  of  the  overflow  solution  of  one  thickener  to 
the  next  in  series. 

The  idea  is  simply  that  of  a  fixed  curved  baffle  extend¬ 
ing  from  the  periphery  to  the  mixing  cylinder  at  the  cen¬ 
ter  of  the  thickener,  and  a  rotating  float  that  pushes  the 
foam  ahead  of  it  and,  in  passing  under  the  curved  baffle, 
forms  a  gradually  closing  V  that  forces  the  foam  to  an 
outlet  launder  bridging  through  the  annular  launder. 

The  curved  baffle  is  of  ]x3-in.  stuff,  and  its  flexion  is 
held  by  a  wire  chord.  It  is  suspended  from  the  bottom 
member  of  the  overhead  truss  by  2x4-in.  pieces  and 
fastened  by  lagscrews  through  slots  in  the  2x4-in,  pieces, 
so  that  its  elevation  can  be  adjusted.  There  is  a  strip  of 
belting  fastened  along  its  lower  edge  to  form  a  flexible 
contact  with  the  rotating  float. 

♦Mining  engineer,  Pearce,  Arlz. 
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The  rotating  float  is  of  4x4-in.  seasoned  redwood, 
painted  with  P.  &  B.  paint.  At  the  center  of  the  tank  it 
is  fastened  loosely  to  the  mixing  cylinder  or  shaft  by  an 
iron  hoop,  and  rotation  is  effected  by  a  rod  fastened 
through  the  float  and  hooked  over  the  tension  rod  of  one 
of  the  rabble  arms. 

The  overflow  foam  launder  is  3  ft.  wide  and  4  in.  deep 
and  bridges  over  and  through  the  overflow  launder,  its  floor 
being  2  in.  higher  than  the  solution  outflow  holes  in  the 
annular  launder.  The  level  of  solution  in  the  thickeners 
should  be  maintained  just  slightly  above  the  floor  line  of 
the  foam-outflow  launder,  so  that  a  thin  sheet  of  solution 


is  flowing  out.  A  spray  pipe  above  this  launder  helps  to 
break  up  the  foam  and  assist  its  flow.  The  solution  level 
in  the  thickener  can  be  regulated  by  plugging  some  of  the 
holes  in  the  annular  launder,  but  is  better  done  by  means 
of  sheet-iron  gates  across  the  launder,  sliding  in  grooves 
on  each  side  of  solution-discharge  outlet. 

The  sweep  can  of  course  be  used  only  where  there  is  a 
suitable  place  to  send  the  foam  and  a  small  amount  of 
the  solution.  In  the  plant  mentioned,  the  thickener  pre¬ 
ceding  the  agitators  is  so  equipped  and  the  foam  is  sent  to 
the  first  agitator  of  the.  series. 

As  the  thickeners  following  the  agitators  are  run  on  the 
counter-current  system  with  air-lifts  for  transfer  of  solu¬ 
tion,  the  foam  from  the  first  thickener  is  sent  to  the  air¬ 
lift  well  for  overflow  solution  of  the  second  thickener  and 
is  thus  returned  with  the  diluent  to  the  thickener  of  its 
origin.  The  air  lift  is  effective  in  breaking  up  the  foam. 

m 

Oectroma^^Eiietic  Treatmesikt  of 
Mossiazite  Sasi^d 

In  Technical  Paper  110  of  the  Bureau  of  Mines,  by 
Karl  L.  Kithil,  are  given  the  following  suggestions  on 
the  electromagnetic  separation  of  monazite  sand : 

In  concentrating  monazite  sand  by  the  electromagnetic 
process,  it  is  essential  that  great  care  be  taken  through¬ 
out  the  entire  operation  that  the  strength  of  the  cur¬ 
rent  is  the  same  at  all  times,  as  the  slightest  variation 
will  cause  imperfect  separation.  An  impure  product 


and  much  loss  of  monazite  will  result  unless  this  pre¬ 
caution  is  observed,  as  the  monazite  will  be  taken  up 
by  the  wrong  pole.  If  the  strength  of  current  be  too 
great  some  of  the  monazite  will  be  mixed  with  the  value¬ 
less  ilmenite  or  garnet,  or  if  the  amperage  be  too  low,  il- 
menite  or  garnet  will  be  carried  over  to  the  next  follow¬ 
ing  poles  and  will  then  become  mixed  with  the  monazite, 
and  at  the  same  time  too  many  of  the  finer  sizes  of 
monazite  will  escape  in  the  tailings.  The  distance  be¬ 
tween  pole  magnets  must  be  carefully  adjusted  and  the 
amperage  of  each  magnet  regulated  by  rheostats. 

StoEie’s  Flotation  Apparatus 

George  C.  Stone,  of  New  York,  has  patented  (U.  S. 
Pat.  1,156,041,  assigned  to  the  New  Jersey  Zinc  Co.) 
a  flotation  apparatus  providing  for  the  introduction  of 
ore  into  the  flotation  liquid  intermittently,  preferably 
in  relatively  small  individual  charges  and  with  a  neg¬ 
ligible  amount  of  agitation  of  the  liquid.  For  this  pur¬ 
pose  a  carrier  is  provided  for  immersing  the  ore  in  the 
flotation  liquid,  as  shown  in  the  accompanying  illustra¬ 
tion.  A  is  the  flotation  liquid,  B  the  supply  pipe  there- 


PLOTATION  APPARATUS  WITH  IMMERSING  FEEDER 

for,  C  the  barrier  over  which  the  mineral  particles  are 
floated,  and  D  is  the  carrier  for  immersing  the  charge 
in  the  flotation  liquid. 

The  carrier  consists  of  a  series  of  individual  trougn- 
like  pans,  movable  in  unison,  entering  and  leaving  the 
flotation  liquid  in  a  substantially  rectilinear  path  and 
at  an  acute  angle  to  the  surface.  When  the  ore  carrier 
moves  upward  and  out  of  the  flotation  liquid,  it  may 
be  brought  into  coaction  with  a  suitable  source  of  ore 
supply  and  receive  a  new  charge  preparatory  to  the  down¬ 
ward  movement  into  the  flotation  liquid. 
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Ai^alysis  of  Commercial 
Seleni^im 

By  H.  D.  Greenwood* 

Within  the  last  two  years  a  demand  has  been  created 
for  selenium  and  its  soda  salt,  the  glass  industry  using 
it  to  make  ruby  glass  and  the  dyestuff  industry  to  replace 
the  sulphur  derivatives.  The  following  method  for  the 
analysis  of  commercial  selenium  has  been  in  use  in  this 
laboratory  for  the  last  five  years,  and  its  accuracy  has 
been  demonstrated  by  checked  assays  with  chemists  here 
and  abroad.  It  is  so  simple,  quick  and  accurate  that  it 
has  been  placed  among  the  routine  methods.  No  orig¬ 
inality  is  claimed. 

Selenium  Determination 

Weigh  out  ^-gram  (0.5000-gram)  portions  of  the 
finely  ground  sample  (100-mesh)  into  a  150-c.c.  beaker. 
Add  10  c.c.  HgO,  then  add  slowly  15  c.c.  cone.  HNOg  and 
cover  with  a  watch  glass.  Evaporate  to  dryness  on  the 
water  bath,  take  up  with  10  c.c.  HCl  (1:1)  and  20  c.c. 
HjO.  Filter  off  the  insoluble  into  a  400-c.c.  beaker,  and 
to  the  filtrate  add  sufficient  cone.  HCl  to  make  a  solution 
of  70%  cone.  HCl. 

The  selenium  is  precipitated  at  room  temperature  by  a 
slow  current  of  SOg  at  the  rate  of  two  small  bubbles  a 
second.  Care  must  be  taken  to  keep  the  solution  at  room 
temperature  (60-70°  F.)  by  placing  the  beaker  in  a  vessel 
of  running  tap  water. 

When  all  the  selenium  has  been  precipitated  and  the 
solution  smells  strongly  of  SOg,  remove  and  allow  to  settle 
for  one-half  hour.  Decant  the  supernatant  liquor  onto 
a  tared  gooch  and  wash  the  precipitated  selenium  in  the 
beaker  three  times  with  cone.  HCl  and  once  with  cold 
water,  decanting  each  time. 

To  the  precipitate  still  in  the  beaker  add  25  c.c.  cold 
water,  and  from  a  wash  bottle  with  ordinary  stream,  hot 
water  with  vigorous  stirring  until  the  selenium  turns 
black  and  granular.  This  is  readily  filtered  off,  washed 
with  hot  water  and  dried  at  110-115°  C.  to  constant 
weight.  Weigh  as  metallic  selenium. 

Tellurium  Precipitation 

The  filtrate  from  the  selenium  is  diluted  to  four  times 
the  bulk  with  hot  HgO;  25  c.c.  NH^OH  and  3  grams  of 
powdered  tartaric  acid  added,  saturate  the  liquid  with 
SOg  (takes  about  two  minutes)  and  bring  to  a  boil. 
Allow  to  stand  for  two  hours  or  longer  on  a  hot  plate. 
The  granular  precipitate  is  filtered  on  a  tared  gooch, 
washed  with  hot  water,  dried  at  115°  C.,  to  constant 
weight  and  weighed  as  metallic  tellurium. 

The  foregoing  method,  when  strictly  followed  out,  gives 
accurate  results,  but  the  beginner  is  apt  to  deviate  from 
the  method  and  lead  to  the  following  inaccuracies :  If  the 
temperature  of  the  solution  when  precipitating  Se  is 
above  70°  F.,  the  Se  balls  up  occluding  impurities  which 

♦Chief  chemist,  U.  S.  Metals  Reflning  Co.,  Chrome,  N.  J. 


can  never  be  washed  out;  if  below  60°  F.,  incomplete 
precipitation  occurs.  If  the  precipitated  Se  is  not  made 
granular  as  stated,  it  cakes  in  drying  and  holds  moisture 
even  at  110°  C.  He  also  errs  in  not  testing  wash  waters 
and  filtrates,  and  finally  in  not  having  beakers  and  pre¬ 
cipitating  tubes  entirely  free  from  grease;  the  latter  in 
this  laboratory  are  always  flame-burned  before  using. 

m 

H.ecovery  of  Mol^^bdeotam  from 
Laboratory  Waste 

In  a  recent  paper  in  the  Analyst,  J.  A.  Prescott  sug¬ 
gests  a  method  for  the  recovery  of  ammonium  molybdate 
used  in  phosphate  determinations.  The  method  is  based 
upon  the  fact  that  if  ammonium  molybdate  is  boiled 
with  an  excess  of  acid,  molybdic  acid  is  precipitated. 
All  residues,  including  acid  liquors  from  which  the  yel¬ 
low  phosphomolybdate  precipitate  has  been  removed  or 
alkaline  or  neutral  liquors  obtained  by  dissolving  the 
yellow  precipitate  in  alkali  or  ammonia  and  ignited  res¬ 
idues,  are  thrown  into  a  large  evaporating  dish,  which 
is  kept  heated  in  order  to  concentrate  the  liquors. 

As  the  liquors  are  concentrated,  molybdic  acid  is  pre¬ 
cipitated,  and  eventually,  as  there  is  a  preponderance  of 
acid  residues,  a  strong,  acid,  sirupy  liquid  is  obtained, 
from  which  crystals  of  ammonium  sulphate  or  ammo¬ 
nium  nitrate  separate  on  cooling.  A  certain  proportion 
of  phosphomolybdate  separates  out  with  the  molybdic  acid. 
The  whole  is  filtered,  and  the  yellow  molybdic  acid  is 
washed  with  cold  water  and  dissolved  in  excess  of  am¬ 
monia.  To  the  ammonia  solution,  magnesia  mixture 
in  carefully  added  until  no  more  phosphate  precipitates. 
The  solution  is  filtered,  concentrated  to  a  small  bulk 
(keeping  ammonia  present  in  excess)  and  allowed  to 
crystallize. 

The  mother  liquors  are  worked  up  for  further  quan¬ 
tities  of  molybdate,  and  if  necessary,  the  crystals  ob¬ 
tained  are  recrystallized.  When  a  blue  color,  due  to 
the  presence  of  lower  oxides  of  molybdenum,  is  produced 
through  allowing  the  waste  liquors  to  evaporate  to  dry¬ 
ness  and  overheating,  it  may  be  removed  by  the  addition 
of  hydrogen  peroxide. 

Filteris^^  Aliaminum  fi^^droxide 

A  description  of  certain  details  of  manipulation  are 
given  by  H.  W.  Daudt,  in  the  Journal  of  Industrial  and 
Engineering  Chemistry,  October,  1915,  by  which  he  says 
it  is  possible  to  filter  and  wash  aluminum-hydroxide  pre¬ 
cipitates  readily. 

The  solution  of  the  aluminum  salts  containing  only  a 
small  excess  of  acid  is  heated  until  steam  is  given  off 
copiously,  while  stirred  constantly.  Freshly  distilled  am¬ 
monia  is  carefully  added  until  its  odor  can  be  detected 
in  the  steam.  The  solution  with  suspended  precipitates  is 
then  boiled  for  approximately  three-quarters  of  a  min¬ 
ute — not  more  than,  a  minute.  The  solution  is  imme¬ 
diately  transferred  to  a  prepared  filter  paper,  no  attempt 
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being  made  to  decant  from  the  supernatant  liquid.  The 
precipitate  remaining  on  the  sides  of  the  beaker  is  trans¬ 
ferred  as  rapidly  as  possible  by  means  of  boiling  hot 
water  and  then  washed  with  hot  water  or  with  an  am¬ 
monium-chloride  solution  of  definite  concentration. 

He  has  carefully  checked  the  statement  of  Hillebrand, 
that  complete  removal  of  ammonium  chloride  from  alum¬ 
inum  hydroxide  before  ignition  is  unnecessary.  Conse¬ 
quently  it  is  possible  to  use  ammonium-chloride  solution 
for  wash  water  without  sacrifice  of  accuracy  by  volatiliza¬ 
tion  of  aluminum  or  ferric  chloride ;  while  it  is  of  advan¬ 
tage  to  have  small  quantities  of  ammonium  chloride  pres¬ 
ent,  because  the  hydroxide  precipitates  tend  to  become 
colloidal  when  electrolytes  are  altogether  absent  in  the 
wash  solution. 

WHat  Is  a  Normal  Solution? 

What  is  a  normal  solution  ?  The  definition  is  not  reas¬ 
suring:  “A  normal  solution  is  one  in  which  a  liter  of 
solution  contains  a  quantity  of  the  substance,  expressed  in 
grams,  equal  to  its  molecular  weight,  divided  by  its 
hydrogen  equivalent.”  Fortunately,  this  definition  is  not 
so  bad  as  it  looks,,  sfiys  Power,  Sept.  28,  1915. 

For  instance,  a  normal  solution  of  hydrochloric  acid 
(H  Cl  =  1  +  35.4  =  36.4  molecular  weight)  would 
contain  36.4  grams  of  hydrochloric  acid  per  liter.  But 
normal  sulphuric-acid  solution  (Hg  -j-  S  -f-  O4  =  2 
32  -|-  64  =  98  molecular  weight)  would  contain  49  grams 
per  liter,  since  its  hydrogen  equivalent  is  two.  Normal 
sodium. chloride  (Na  +  Cl  =  23  +  35.4  =  58.4)  would 
contain  58.4  grams  of  salt  per  liter,  but  normal  sodium- 
carbonate  solution  (NaoCOg’-lO  nj)  =  23  X  2  -f-  12  + 
16  X  3  +  10  X  1  X  +  10  X  16  =  286)  would  con¬ 
tain  143  grams  per  liter,  since  the  two  sodium  atoms  have 
a  hydrogen  equivalent  of  two. 

This  last  compound  shows  that  in  making  up  normal 
solutions  the  water  of  crystallization  must  be  considered. 
Although  we  usually  write  sodium  carbonate  as  NagCOg 
in  chemical  equations,  it  is  done  only  for  convenience, 
and  when  normal  solutions  are  prepared  it  is  necessary  to 
recognize  that  the  salt  as  ordinarily  prepared  is  not 
Na^COg  of  106  molecular  weight,  but  NagCOg’lO  HgO 
of  286  molecular  weight. 

The  normal  solutions  are  sometimes  inconvenient  to 
prepare.  For  instance,  a  normal  solution  of  hydrochloric 
acid  or  of  ammonia  would  be  so  strong  as  to  lose  HCl  or 
NHg  by  evaporation,  while  normal  solutions  of  some  salts 
would  often  be  impossible  because  saturation  is  reached 
below  the  normal  point.  For  this  reason  tenth-normal 

solutions  are  often  used  ^usually  written  which  are 

one-tenth  the  concentration  of  the  normal  solution. 


AMOUNT  OF  SUBSTANCE  IN  NORMAL  SOLUTIONS 


Substance 

Chemical 

Formula 

Molecular 

Weight 

Hydrogen 

Equivalent 

Amount  in 
Grams 
Per  Liter 

Sodium  carbonate  . . .  . 

Na,CO,  10  H.O 
Na.COj  (fused) 
HNaCo, 

286.16 

2 

143.03 

Sodium  carbonate  . . .  . 

106.00 

2 

53.00 

Sodium  bicarbonate  . . . 

84.01 

1 

84.01 

Potassium  carbonate . . 

K.COs 

138.20 

2 

69.10 

Sodium  chloride  (salt) 

NaCl 

58.46 

1 

58.46 

Ammonia . 

NH, 

17.03 

1 

17.03 

Sulphuric  acid . 

Hydrochloric  acid . 

98.09 

2 

49.05 

36.47 

1 

36.47 

Caustic  soda . 

NaOH 

40.01 

1 

40.01 

Caustic  potash . 

KOH 

56.11 

1 

56.11 

Calcium  chloride . 

CaCl, 

Ca(OH), 

110.99 

2 

55.49 

Calcium  hydroxide . . . . 

74.02 

2 

37.01 

With  the  foregoing  explanation  in  mind,  the  calcula¬ 
tion  of  normal  solutions  becomes  an  easy  matter.  From 


the  formula  of  the  substance  (including  water  of  crystal¬ 
lization)  and  the  table  of  atomic  weights  in  any  chem¬ 
istry,  calculate  the  molecular  weight  of  the  substance, 
divide  by  its  hydrogen  equivalent  and  the  result  is 
the  number  of  grams  of  the  substance  which  (assum¬ 
ing  it  is  chemically  pure)  would  give  a  normal  solution 
when  dissolved  in  a  liter  of  water. 

The  accompanying  table  gives  the  amount  required  in 
a  normal  solution  of  a  number  of  substances  in  common 
industrial  use.  The  molecular  weights  are  calculated  by 
the  accurate  values  given  in  the  International  atomic- 
weight  table,  1914. 

Filter  Paper 

A  paper  in  the  Chemical  News,  by  Dr.  Clayton  Beadle, 
on  the  toughening  of  filter  papers,  describes  a  useful  and 
simple  method  of  strengthening  a  filter  paper  to  such 
an  extent  that  it  will  withstand  the  pressure  produced  by 
a  powerful  filter  pump. 

The  paper  is  folded  anti  fitted  into  a  dry  funnel  in  the 
ordinary  way,  and  then  a  few  drops  of  nitric  acid  of  sp.gr. 
1.42  are  allowed  to  fall  in  the  apex  of  the  paper  cone. 
The  funnel  is  canted  and  quickly  rotated  so  as  to  saturate 
the  free  unsupported  apex  of  the  cone  with  the  acid,  and 
is  then  immediately  rinsed  out  under  a  tap,  being  filled 
and  emptied  from  the  top  repeatedly,  and  finally  rinsed 
cfut  with  distilled  water  if  the  presence  of  tap  water  is. 
undesirable. 

This  treatment  does  not  slow  the  filtering  action  of  the 
paper;  on  the  contrary,  it  tends  to  accelerate  it,  though 
treating  the  paper  similarly  all  over  slows  the  filtering 
very  considerably — four  or  five  times.  The  method  is 
credited  to  E.  J.  Bevan,  about  30  years  ago,  but  few 
people  seem  to  know  of  it. 

THe  Determisiation  of  ILead  in. 
Blast  Furnace  Sla^^s 

By  James  0.  Johnstone* 

Weigh  2  grams  of  the  finely  pulverized  chilled  slag 
into  a  400-c.c.  beaker.  Add  150  c.c.  boiling  water  and 
25  c.c.  dilute  sulphuric  acid  (1:1)  and  stir  until  all 
the  slag  is  decomposed;  some  sulphides  and  carbon  will 
remain  undissolved.  Then  add  an  excess  of  potassium 
permanganate  (about  2  grams)  and  boil  for  3  min. 
Remove  from  the  hot  plate  and  add  5  grams  tartaric 
acid  and  continue  boiling  till  all  the  managanese  dioxide 
is  in  solution.  Filter  off  the  lead  sulphate,  wash  well, 
transfer  paper  and  precipitate  back  into  the  breaker,  di¬ 
gest  with  ammonium  acetate,  and  titrate  with  ammonium 
molybdate.  Time  required:  20  min. 

m 

To  Bore  Holes  in  Rubber  CorRs 

By  Arthur  S.  LEVYf 

I  have  just  come  across  the  note  on  boring  holes  in 
rubber  corks  on  page  440  of  the  Journal  of  Sept.  11.  The 
way  described  is  good,  but  a  much  kinkier  kink  is  to  use 
methylated  spirits  (any  form  of  alcohol  will  do)  to  wet 
the  cork-borer,  only  a  few  drops  being  required.  T1  e 
borer  bites  much  better. 

'Chemist,  International  Lead  Refining  Co.,  East  Chicago, 
Ind. 

tSchool  of  Mines,  Columbia  University,  New  York. 
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[PANORAMA  OF  PASSAGEM,  BRAZIL,  SHOWING  THE  OURO  PRETO  MILL 


PANORAMA  OP  PASSAGEM,  BRAZIL,  THE  SEAT  OF  THE  OURO  PRETO  MINES 

The  central  peak  in  the  upper  photo  is  Mt.  Itacolumi,  whence  comes  the  name  of  the  mineral  Itacolumyte,  a  variety  tff 

flexible  sandstone 
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HAND  FILDING  OF  STOPES  AT  THE  PASSAGEM  MINES  OF  THE  OURO  PRETO  COMPANY,  BRAZIL 
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Correspondeiice  and  Discussion  I 


Fineness  of  Ore  Crtisliini^ 
for  Assay'iniS 

If  IVfr.  Dewey’s  request  for  practical  data  relating  to 
the  decomposition  of  NaHCOg  {Eng.  and  Min.  Journ., 
Nov.  80,  1915,  p.  851)  means  an  analysis  of  evolved  gases 
at  various  temperatures  up  to  the  melting  point  of  an  assay 
charge,  I  must  confess  that  such  information  is  not  avail¬ 
able.  But  the  following— call  it  fact  or  theory,  as  you 
please — should  serve  to  substantiate  the  correctness  of 
my  contentions. 

Sodium  bicarbonate  (NaHCOg)  decomposes  slightly 
at  ordinary  temperatures.  It  will  decompose  completely 
below  200®  C.  The  constituents  of  a  charge  do  not  re¬ 
act  till  the  slag-fonnation  temperature  is  reached;  in 
other  words,  below  fusion — usually  above  500°  C. 

Sodium  bicarbonate  cannot  be  melted;  it  dissociates. 
The  dissociation  of  sodium  bicarbonate  takes  up  heat, 
and  we  can  no  more  expect  fusion  before  the  NaHCOg  is 
converted  to  NagCOg  than  we  can  hope  for  the  roasting  of 
wet  concentrates  before  the  water  is  expelled. 

The  observable  differences  in  fusing  charges  containing 
equivalent  amounts  of  NagO  as  NaHCOg  and  NagCOg  are: 
The  bicarbonate  charge  dusts  more — the  COg  of  NagCOg  is 
not  appreciably  given  off  till  displaced  or  fusion  begins  and 
the  charge  is  no  longer  dry — fusion  takes  5  to  20%  longer, 
depending  on  charge  and  temperature,  and  the  point  of 
maximum  reactions  is  reached  earlier  with  the  normal 
carbonate  charge.  This  is  simply  in  accord  with  the 
known  properties  of  the  two  salts.  To  argue  that  fusion 
takes  place  around  the  sides  of  the  crucible  before  the  cen¬ 
ter  of  charge  has  reached  a  temperature  sufficient  to  de¬ 
compose  NaHCOg,  while  possibly  true  in  certain  cases, 
is  begging  the  issue.  Progressive  assayers  are  substituting 
NagCOg  for  NaHCOg  without  any  detriment  to  their 
results.  E.  J.  Hall. 

New  York,  Dec.  7,  1915. 

On  Zii^c  Poisosiini^ 

The  editorial  note  as  to  ‘^Zinc  Poisoning”  in  the 
Journal  of  Aug.  14,  was  read  by  me  with  much  interest. 
The  malaise  known  as  “spelter  shakes”  is  familiar  to 
anyone  connected  with  the  melting  of  brass,  but  quite 
unknown  in  zinc-retort  plants.  When  I  was  in  lola  I 
never  had  any,  although  I  was  active  around  the  spelter 
furnaces  and  inhaled  considerable  oxide  of  zinc  from  fur¬ 
naces  working  on  ores  high  in  iron.  In  my  work  at 
Hartford  on  electric  zinc  smelting,  I  had  “the  chills” 
many  times,  but  only  so  far  as  I  remember  when  working 
on  changing  an  electrode  or  under  other  conditions  where 
the  vapor  burnt  was  rich  metallic  vapor  as  distinguished 
from  a  vapor  with  a  quantity 'of  indifferent  gas  mixed 
with  it. 

“The  chills,”  or  “the  shakes,”  have  peculiar  character¬ 
istics.  Usually  they  come  on  quite  suddenly  from  10  to 
16  hr.  after  exposure.  Soreness  in  the  limbs,  then  a 
feeling  of  chilliness,  pronounced  restlessness  and  finally 


copious  perspiration  with  deep  breathing  are  manifest 
I  finally  made  it  a  practice  to  get  up  out  of  bed  when  1 
felt  first  a  chill,  heat  some  water  and  drink  it  after  going 
through  some  calisthenics.  This  seemed  to  increase  the 
sweating.  Next  morning  I  felt  particularly  fine. 

Milk,  if  taken  before  or  after  exposure  to  the  fumes, 
seemed  to  help.  At  least  all  my  force  got  into  the  habit  of 
taking  milk  when  running  the  furnace. 

There  is  no  doubt  that  some  form  of  flocculent  albu¬ 
men  is  an  antidote  for  any  mineral  poison,  and  zinc  un¬ 
der  some  conditions  should  be  regarded  as  one  in  a  mild 
form.  However,  possibly  the  hypothesis  offered  by  the 
engineers  of  the  New  ^Jersey  Zinc  Co.  that  traces  of 
copper  in  the  zinc  would  give  “spelter  shakes”  may  be 
the  true  explanation.  At  all  events,  it  is  a  fact  that  under 
certain  circumstances  zinc  will  poison  people  slightly, 
although  in  any  event  the  period  of  intense  physiological 
activity  induced  is  enough  to  clear  the  system  of  poison 
completely.  The  general  health  of  brass  melters  is  known 
to  be  good,  and  Percy,  in  his  “General  Metallurgy”  testi¬ 
fies  to  the  fact  that  an  old  workman,  who  had  lived  and 
breathed  zinc  oxide  for  fifty-odd  years,  remained  happy, 
cheerful  and  well.  Woolsey  Me  A.  Johnson. 

Hartford,  Conn.,  Nov.  17,  1915.  .  ' 

Society  Fmploymeint 

Referring  to  the  last  paragraph  of  the  letter  of  Ernest 
McCullough  in  the  Journal  of  Nov.  20,  page  851,  the 
following  is  quoted : 

.  .  .  out  of  the  hands  of  employment  agencies,  which  bleed 
unfortunate  technical  men  that  have  no  other  means  of  se¬ 
curing  positions. 

The  ,  f ew .  emplojmient  agencies  that  handle  technical 
mining  men  are  run  along  lines  that  make  any  such  slur 
as  the  foregoing  entirely  uncalled  for.  The  business  of 
bringing  the  employer  and  the  technical  man  together  is  as 
clean  and  legitimate  and  serves  as  much  of  a  need,  perhaps, 
as  the  trade  journal,  which  depends  for  its  business  life 
on  the  bringing  together  of  the  machinery  manufacturer 
and  the  mine  manager  through  the  medium  of  advertising. 

Mines  Technical  Agency, 

N.  H.  Beaton,  Manager. 

Los  Angeles,  Nov.  26,  1915. 

m 

Peculiar  Ma^fuetic 

The  “Peculiar  Magnetic  Phenomenon”  described  by  Mr. 
Chase  in  the  Journal  of  Dec.  4  may  possibly  be  due  to  the 
track  rails  having  once  been  handled  with  an  electromagnet 
and  becoming  permanently  magnetized. 

In  steel  mills,  nowadays,  a  great  deal  of  the  materia^ 
is  lifted  and  loaded  by  means  of  powerful  electromagnets 
suspended  from  overhead  cranes.  I  have  heard  of  carloads 
of  material  that  could  be  unloaded  at  destination  only  with 
great  difficulty,  because  so  many  of  the  pieces  were  magne¬ 
tized  that  all  tended  to  cling  together. 

George  W.  Riter. 

Salt  Lake  City,  Utah,  Dec.  7,  1915. 
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I  NEW  PUBLICATIONS 

ROAD  CONSTRUCTION  AND  MAINTENANCE.  6x9,  pp.  127, 
Ulus.;  paper.  E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wil¬ 
mington,  Del. 

die  ACHATE.  By  Raphael  Ed.  Liesegang.  6x9%,  pp.  118, 
Ulus.,  paper;  5  80  marks.  Theodor  Steinkopff!,  Dresden  and 
Leipzig,  Germany. 

THE  DEVONIAN  OP  SOUTHWESTERN  ONTARIO.  By  Clin¬ 
ton  R.  Stauffer.  Pp.  341,  Ulus.  Memoir  34,  Canada  De¬ 
partment  of  Mines,  Geological  Survey,  Ottawa. 
COMMISSION  OP  CONSERVATION,  PROCEEDINGS  OP  THE 
SIXTH  ANNUAL  MEETING  HELD  AT  OTTAWA,  JAN. 
19  AND  20,  1915.  6%x9%,  pp.  333,  Ulus.  Commission  of 

Conservation,  Ottawa,  Canada. 

THE  GEOLOGY  AND  MINERAL  RESOURCES  OP  THE 
BULLER-MOKIHINUI  SUBDIVISION,  WESTPORT  DI¬ 
VISION.  By  Percy  Gates  Morgan  and  John  Arthur  Bar- 
trum.  8%xll,  pp.  220,  illus.  Bull.  17  (New  Series).  New 
Zealand  Department  of  Mines,  Geological  Survey  Branch, 
Wellington. 

NEW  ZEALAND:  MINES  STATEMENT.  By  Hon.  W.  D.  S. 
MacDonald,  Minister  of  Mines.  Statistics,  Reports  Re¬ 
lating  to  Metalliferous  Mines  and  Stone  Quarries,  State 
Aid  to  Mining,  Roads  on  Goldfields,  Prospecting  Drills, 
Water-Races,  Schools  of  Mines,  Inspection  of  Mines,  Ex¬ 
aminations  for  Certificates,  Geological  Survey,  State  Coal 
Mines,  etc.,  for  the  Year  1914.  8x12%,  pp.  118,  illus.  New 

Zealand  Department  of  Mines,  Wellington. 

MINERAL  PRODUCTION  OP  CALIPORNIA  POR  1914,  With 
Mining  Law  A^endix.  Pp.  184,  Ulus.  Bull.  70,  California 
State  Mining  Bureau,  San  Prancisco. 

This  bulletin,  which  is  published  for  free  distribution, 
gives  the  usual  statistics  of  mineral  production  and  notes  of 
mining  developments.  The  total  value  of  the  minerals  pro¬ 
duced  was  $93,314,760.  This  is  somewhat  less  than  the  figure 
originally  given  by  the  bureau,  which  is  accounted  for  by  the 
fact  that  It  estimated  the  gold,  silver  and  platinum  produc¬ 
tion,  in  order  not  to  delay  the  Issuance  of  the  bulletin.  The 
revised  figures  of  the  United  States  Geological  Survey  were 
received  before  the  bulletin  was  printed,  and  the  corrections 
are  given  in  a  supplement  to  the  chapter  on  metals. 

There  were  42  mineral  substances  produced,  and  of  the 
58  counties  in  the  state,  56  of  them  produced  mineral  of  some 
kind.  Petroleum,  of  which  102,881,907  bbl.  were  produced, 
was  highest  in  value  in  1914,  as  it  has  been  for  several  years. 
Gold  was  next  in  value,  with  999,113  oz.,  valued  at  $20,653,496. 
The  copper  output  was  30,491,135  lb.,  valued  at  $4,055,375. 
There  was  a  decrease  of  more  than  $5,000,000  in  the  total 
value  of  all  minerals  produced  in  1914,  as  compared  with  1913. 
Petroleum,  however,  increased  387,375  bbl.,  but  decreased  in 
total  value  $1,090905,  owing  to  a  reduction  in  price  In  five  of 
the  seven  fields.  In  the  production  of  metals  there  was  a  total 
decrease  In  1914  from  the  previous  year,  of  $1,087,986,  cover¬ 
ing  nine  different  metals.  Of  these  metals  only  three — gold, 
iron  and  lead — showed  an  increase.  In  the  past  fifteen  months 
there  has  been  an  increase  in  copper  production  and  also  in 
quicksilver,  due  of  course  to  the  war  in  Europe.  There  has 
also  been  some  increase  in  zinc  production  in  the  past  year. 
No  production  of  antimony  has  been  recorded  since  1901, 
when  there  was  an  output  of  50  tons.  There  has  been  a  large 
amount  of  prospecting  and  development  in  the  past  twelve 
months,  and  it  is  expected  that  1915  will  show  a  record  of 
renewed  production.  There  has  been  an  increased  demand  for 
magnesite,  and  production  in  1914  exceeded  that  of  1913  by 
1,806  tons;  it  was  valued  at  $10  per  ton,  as  compared  with  $7 
per  ton  last  year.  The  production  of  chrome  showed  a  small 
Increase,  but  for  some  unaccountable  reason  the  total  value 
decreased  from  $12,700  in  1913  to  $9,434  in  1914. 

PRACTICAL  MINING  ON  THE  RAND.  By  E.  M.  Weston. 
5x7%;  pp.  55;  illus.  Published  by  the  author  at  Johan¬ 
nesburg,  South  Africa. 

There  have  been  many  books  published  for  the  mining 
engineer  or  mining  operator,  but  few.  If  any,  published 
specifically  for  the  shift  bosses  and  the  miners  themselves — 
certainly  none  more  interesting  than  the  little  booklet  by 
E.  M.  Weston,  entitled  “Practical  Mining  on  the  Rand.”  In 
the  preface  Mr.  Weston  says:  “Some  little  time  ago  I  set  out 
to  lecture  to  miners  on  their  work.  I  soon  found  that  if  I 
wished  to  retain  their  interest  and  to  really  help  them,  I 
would  have  to  leave  out  very  much  that  Is  usually  Included 
in  a  course  of  mining  lectures  and  would  have  to  bring  in 
many  things  that  are  to  be  found  in  no  book  today.”  The 
booklet  contains  his  lectures  to  his  miners  very  much  as  he 
gave  them.  They  are  practical  talks  on  practical  matters  to 
practical  men. 

The  first  lecture  deals  with  “Handling  Rock  Drills  Under¬ 
ground”  and  takes  up  In  detail  the  method  of  rigging  up  the 
drill,  the  points  to  be  avoided  and  the  points  to  be  taken 
advantage  of  in  order  to  get  the  greatest  results  with  the 
C’eatest  ease  to  the  miner.  It  deals  with  the  causes  of 


drills  sticking  in  the  holes;  it  takes  up  in  detail  the  opera¬ 
tions  of  running  a  drill,  from  the  standpoint  of  the  drill  itself, 
as  well  as  the  round  which  is  being  drilled;  it  goes  into  con¬ 
siderable  detail  about  the  operations  involved  in  changing 
steels,  etc. 

Another  chapter,  entitled  “Explosives  and  Their  Use,”  de¬ 
fines  for  the  miner  the  various  brands  and  kinds  of  dynamite 
and  explains  their  differences  and  their  uses.  The  question 
of  fuse  and  tamping  is  also  discussed  at  length.  The  layout 
of  holes  to  break  the  ground  to  best  advantage  is  discussed, 
and  diagrams  are  shown  of  the  different  schemes  of  drilling. 

Under  the  heading,  “Developments,”  he  goes  into  this 
question  of  layout  of  holes  and  drilling  of  rounds  in  very 
much  greater  detail  and  summarizes  in  the  most  understand¬ 
able  way  the  principles  that  must  be  considered  In  order  to 
get  the  best  results  in  drilling  and  breaking  the  breast  of  a 
drift. 

Under  the  title,  “Stoping,”  is  a  very  interesting  chapter 
on  the  setting  up  of  the  drill,  drilling  and  the  breaking  of  a 
round  in  stopes,  and  under  the  heading,  “Hand  Hammer 
Work,”  the  subject  of  hand  drilling  is  gone  into  at  some 
length. 

The  pamphlet  comprises  55  pages  and  can  be  read  with 
profit  not  only  by  the  shift  bosses  and  miners  for  whom  it 
was  intended,  but  by  the  mine  superintendent  and  the 
engineer. 


NEW  PATENTS 


United  States  patent  specifications  listed  below  may  be 
obtained  from  “The  Engineering  and  Mining  Journal”  at  25c. 
each.  British  patents  are  supplied  at  40c.  each. 

ALUMINA — Method  for  Producing  Pure  Alumina  from 
Clay  and  Other  Alumina-Bearing  Materials.  Max  Buchner, 
Heidelberg,  Germany.  (U.  S.  No.  1,162,130;  Nov.  30,  1915.) 

BAG-SHAKING  APPARATUS.  Albert  D.  Bryant,  Palmer- 
ton,  Penn.,  assignor  to  New  Jersey  Zinc  Co„  New  York,  N.  Y. 
(U.  S.  No.  1,163,318;  Dec.  7,  1915.) 

CONCENTRATION — Chat  Separator  for  Concentrating  Jigs. 
Alvin  P.  Standefer,  Miami,  Okla.  (U.  S.  No.  1,162,112;  Nov. 
30,  1915.) 

CONCENTRATOR.  Albert  J.  Matter,  Portland,  Ore.  (U.  S. 
No.  1,161,945;  Nov.  30,  1915.) 

CONCENTRATOR.  John  F.  Isbell,  Los  Angeles,  Calif.,  as¬ 
signor  to  Orren  Allen,  Denver,  Colo.  (U.  S.  No.  1,163,344; 
Dec.  7,  1915.) 

CRUSHER  ROLL.  Bruce  W.  Traylor,  Allentown,  Penn.,  as¬ 
signor  to  Traylor  Engineering  and  Manufacturing  Co.,  Allen¬ 
town,  Penn.  (U.  S.  No.  1,162,892;  Dec.  7,  1915.) 

CRUSHING — Apparatus  for  Disintegrating  Ore  and  Other 
Material.  Harry  W.  Hardinge,  New  York,  N.  Y.,  assignor  to 
Hardinge  Conical  Mill  Co.,  New  York,  N.  Y.  (U.  S.  No.  1,161,- 
859;  Nov.  30,  1915.) 

DRILL — Rock  Drill.  Warren  Wood,  Paterson,  N.  J.  (U.  S. 
No.  1,162,964;  Dec.  7,  1915.) 

DRILL — Rock  Drill.  Vincent  John  O’Brien,  Denver,  Colo. 
(U.  S.  No.  1,162,249;  Nov.  30,  1915.) 

FLUE  DUST — Process  of  Agglomerating  Flue  Dust  or 
Other  Finely  Divided  Material.  Carl  Giesecke,  Brunswick, 
Germany.  (U.  S.  No.  1,162,600;  Nov.  30,  1915.) 

FURNACE — Metallurgical  Furnace.  Franz  Meyer,  Uer- 
dingen,  Germany,  assignor  to  Dwight  &  Lloyd  Metallurgical 
Co.,  New  York,  N,  Y.  (U.  S.  No.  1,162,634;  Nov.  30,  1915.) 

FURNACE — Metallurgical  Furnace.  Utley  Wedge,  Ard¬ 
more,  Penn,  (U.  S.  Nos,  1,162,532  and  1,162,533;  Nov.  30,  1915.) 

HOISTING — Safety  Stop  Mechanism.  Alexander  J,  Nicht, 
Chicago,  Ill.,  assignor,  by  mesne  assignments,  to  Allis-Chal- 
mers  Manufacturing  Co.  (U.  S.  No.  1,163,029;  Dec.  7,  1915.) 

LAMP — Miner’s  Lamp.  Augie  L.  Hansen,  Chicago,  Ill.,  as¬ 
signor  to  Justrite  Manufacturing  Co.,  Chicago,  Ill.  (U.  S.  No. 
1,162,915;  Dec.  7,  1915.) 

LEACHING — Process  for  Extracting  Valuable  Copper  Con¬ 
stituents  from  Cupriferous  Ores  and  'Their  Gangues.  Eugene 
ErdOs,  Kolozsv&r,  Austria-Hungary,  assignor  to  Azurit  Co., 
Ltd.,  for  Chemical  Industry  Kolozsv&r,  Kolozsv&r,  Austria- 
Hungary.  (U.  S.  No.  1,162,044;  Nov.  30,  1915.) 

ORE-PULP — Apparatus  for  Treating  Ore  Pulp.  Bernard 
MacDonald,  South  Pasadena,  Calif.  (U.  S.  No.  1,163,097;  Dec. 
7,  1915.) 

POTASSIUM  AND  SODIUM  SALTS  PROM  KELP-ASHES, 
Process  for  the  Manufacture  of.  Carl  Klingbiel,  Biebrich, 
Germany,  (U.  S.  No.  1,162,617;  Nov.  30,  1915.) 

SLAG — Art  of  Converting  Molten  Slag  Into  a  Hlghly-Por- 
ous  Mass.  Carl  H.  Schol,  .^lendorf,  Germany.  (U.  S.  No.  1,- 
163,605;  Dec.  7,  1915.) 

SMELTING — Apparatus  for  Continuous  Smelting  of  Sul¬ 
phide  Ores.  Gustaf  Haglund  and  Anton  Grttnningsseter,  Christ- 
Iaii3sand,  Norway.  (U.  S.  No.  1,163,234;  Dec.  7,  1915.) 

TUNNELING  MACHINE.  Samuel  Hoar,  Virginia,  Minn.  (U. 
S.  No.  1,162,607;  Nov.  30,  1915.) 

WELDIN(3 — Method  of  Welding.  Edwin  E.  Slick,  Johns¬ 
town,  Penn.,  assignor  of  one-half  to  Luther  L.  Knox,  Avalon, 
Penn.  (U.  S.  No.  1,161,419;  Nov.  23,  1915.) 

ZINC — Removing  Cadmium  from  Zinc  Ore.  Gilbert  Rlgg, 
Palmerton,  Penn.,  assignor  to  The  New  Jersey  Zinc  Co.,  New 
York,  N.  Y.  (U.  S.  Nos.  1,161,885  and  1,161,886;  Noc.  30,  1915.) 
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Mis&eral  Export  Tax  in  Pem 

The  mineral  export  tax,  passed  by  the  last  Peruvian 
congress,  became  effective  on  Nov.  14,  1915.  The  ex¬ 
port  tax  as  finally  fixed  is  a  compromise  between  the 
first  proposals  of  the  government  and  those  of  the  Socie- 
dad  Nacional  de  Mineria.  The  exemption  from  taxation 
of  zinc  ores  and  zinc  products,  and  apparently  of  lead 
in  bars,  is  noteworthy.  Through  the  courtesy  of  the 
West  Coast  Leader,  a  translation  of  the  principal  fea¬ 
tures  of  the  new  export-tax  law  (No.  2,187)  is  presented 
herewith : 

Article  1 — Mineral  products  and  those  derived  from  their 
treatment  shall  be  subject  to  the  payment  of  duties  in  the 
form  and  proportion  determined  by  this  law. 

GOLD 

Art.  2 — A.  Metallic  gold  in  any  form,  shall  pay  a  coinage 
fee  of  Lp.  3  per  kg.  of  fine  gold,  and  if  exported,  Lp.  10  per 
kg.  [Lp.,  libra  peruana,  equivalent  to  the  British  pound  ster¬ 
ling  when  exchange  is  at  a  parity.] 

B.  Gold  contained  in  bars  of  other  metals,  in  matte  and 
other  metallurgical  products,  shall  pay  an  export  tax  of  Lp. 
2  per  kg.  of  fine  gold. 

SILVER 

Art.  3 — Metallic  silver,  in  whatever  form,  shall  pay  for 
each  kilogram  of  fine  silver  exported,  a  tax  of  1  shilling, 
starting  with  the  quotation  of  23%d.  per  standard  ounce  troy, 
925  fine,  increasing  2%d.  per  kg.  for  each  Id.  rise  in  the  price 
of  silver. 

Sulphates  of  silver  from  lixiviation  processes  shall  pay 
an  export  tax  of  3d.  per  kg.  of  gross  weight,  starting  from 
23V^d.  per  standard  ounce  troy  increasing  Id.  per  kg.  for  each 
penny  increase  in  the  price  of  silver. 

COPPER 

Art.  4 — Metallic  copper,  pure  or  impure,  in  any  form,  shall 
pay  an  export  duty  from  the  moment  that  the  quotation  of 
standard  copper  in  London  is  Lp.  60  per  ton,  as  follows:  on 
quotation  of  Lp.  60  to  Lp.  65  a  tax  of  15  shillings  per  ton  of 
1,016  kg.,  gross  weight  exported;  and  the  duty  shall  increase 
by  2  shillings  per  ton  for  each  pound-sterling  increase  in  the 
quotation. 

If  the  bars  contain  gold  and  silver,  on  the  former  there 
shall  be  paid  the  duty  indicated  in  Clause  B  of  Art.  2,  pro¬ 
vided  that  the  assay  is  10  grams  or  more  per  ton;  and  on  the 
silver,  when  in  excess  of  2  kg.  per  ton,  the  following  scale 
per  kilogram  of  fine  silver  contained:  6d.  when  the  quota¬ 
tion  for  silver  is  between  23%d.  and  24%d.:  1  shilling  when 
between  24%d.  and  25%d.:  2  shillings  when  silver  is  quoted 
over  25%d. 

Smelting  products  the  copper  contents  of  which  may  be 
in  excess  of  80%  and  less  than  90%  shall  pay  as  export  tax,  on 
the  fine-copper  contents,  the  duty  established  for  copper  bars. 

Cement  copper  and  smelting  products  the  contents  of 
which  in  copper  may  be  in  excess  of  60%  and  less  than  80% 
shall  pay,  as  export  tax,  50%  of  the  duty  established  in  this 
article  for  copper  bars,  on  each  metric  ton  of  gross  weight. 

Smelting  products  containing  less  than  90%  copper,  but 
over  80%  copper,  shall  not  be  considered  bars,  but  shall  pay 
on  the  fine-copper  contents  the  duty  established  for  copper 
bars. 

Mattes  the  contents  of  which  in  copper  do  not  exceed  60% 
shall  pay  as  duty,  per  metric  ton  gross  weight,  40%  of  the 
duty  established  in  this  article  for  copper  bars. 

The  gold  and  silver  contained  in  smelting  products  the 
contents  in  copper  of  which  may  be  in  excess  of  80%  and  less 
than  90%  in  cement  and  mattes  shall  pay  an  export  duty  as 
follows:  Gold,  the  duty  fixed  in  Clause  B  of  Art.  2  of  this 
law,  provided  that  the  assay  is  10  grams  or  more  per  ton; 
and  silver,  1  shilling  for  each  kilogram  of  fine  silver,  pro¬ 
vided  the  material  contains  2  kg.  per  ton. 

LEAD 

Art.  5 — Argentiferous-lead  bars  shall  pay  only  on  the  silver 
contents  at  the  rate  of  1  shilling  per  kilogram  of  fine  sil¬ 
ver,  and  provided  the  bars  contain  2  kg.  per  ton. 

ORES 

Art.  6 — All  other  minerals,  metalliferous  or  otherwise,  shall 
pay  an  export  duty  of  2%d.  per  100  kg.,  gross  weight,  and  me¬ 
chanical  or  chemical  concentrates  of  any  class,  metalliferous 
or  not,  shall  pay  5d.  per  100  kg. 

Coal,  sulphur,  ores  of  iron,  manganese,  and  zinc  are  here¬ 
by  exempted  from  the  effects  of  this  article,  as  well  as  their 


concentrates.  The  latter,  if  containing  other  metals  subject  to 
tax,  shall  pay  the  duty. 

Ores  of  rare  metals,  such  as  tungsten,  molybdenum  and 
vanadium  and  their  concentrates,  shall  pay  Lp.  1  per  ton, 
whatever  may  be  their  price  in  the  market. 

Borates  exported  from  “salinas,”  Arequipa,  shall  pay  an 
export  tax  of  2  shillings  per  ton. 

PETROLEUM 

Art.  7 — Crude  petroleum  and  the  residues  and  products  of 
its  distillation  shall  pay  an  export  tax  of  1  shilling  per  metric 
ton,  gross  weight. 

Exporters  must  declare  the  tenor  of  their  products. 

Penalties  for  false  declarations  of  the  nature  and  grade 
of  the  mineral  products  are  punishable  by  a  fine  of  four 
times  the  correct  tax,  and  the  government  may  purchase 
the  lot  to  be  exported  according  to  the  assays  declared 
by  the  exporter.  The  exportation  of  amalgams  of  all 
classes  is  expressly  prohibited.  Export  duties  up  to  £40 
may  be  paid  in  gold  coin,  but  above  this  amount  must 
be  paid  “in  drafts  on  New  York  at  90  days  sight,  or 
at  the  option  of  the  shipper,  in  the  equivalent  drafts  on 
London,”  The  Chamber  of  Commerce  of  Lima  fixes  week¬ 
ly  the  value  of  the  ton  of  standard  copper  and  of  the  ounce 
troy  of  silver,  based  on  the  quotations  of  the  London 
Metal  Exchange;  this  quotation  rules  for  the  following 
Aveek. 

m 

Meetlimg^  of  tl:&e  Pasik  Americetn 
Scieir&tl^c  Cosn^ress 

The  secretary-general  has  issued  the  following  list  of 
receptions  arranged  for  the  meeting  in  Washington ; 

Reception  by  the  president  of  the  congress,  His  Ex¬ 
cellency  the  Ambassador  of  Chile,  Senor  Don  Eduardo 
Suarez  Mujica,  at  the  Chilean  Embassy,  1013  Sixteenth 
St.,  Thursday,  Dec.  30,  4 :  30  to  7  p.m. 

Reception  tendered  by  the  secretary  and  the  Board  of 
Regents  of  the  Smithsonian  Institution  to  the  members 
of  the  congress  Thursday  evening,  Dec.  30,  at  9  o’clock. 

Theater  party  by  the  Secretary  of  State  and  United 
States  delegation  to  the  Latin-American  delegations  at 
the  New  National  Theater,  Friday,  Dec.  3,  at  8 : 30 
o’clock.  Other  members  of  the  congress  are  requested  to 
make  their  reservations  at  once  with  the  management 
of  the  theater. 

Reception  tendered  to  the  members  of  the  congress  by 
the  president  and  officers  of  the  Cosmos  Club  Monday 
afternoon,  Jan.  3,  at  0  o’clock. 

Reception  by  the  Governing  Board  of  the  Pan  Amer¬ 
ican  Union  to  the  members  of  the  congress  at  the  Pan 
American  Union,  Saturday  night,  Jan.  1,  at  9  o’clock. 

The  members  of  the  Second  Pan  American  Scientific 
Congress  will  be  the  guests  of  the  American  Association 
for  the  Advancement  of  Science  on  the  occasion  of  a  spe¬ 
cial  meeting  to  be  held  in  Memorial  Continental  Hall, 
Monday  night,  Jan.  3,  at  8  o’clock. 

The  trustees  of  the  Carnegie  Institution  of  Washing¬ 
ton  will  tender  a  reception  to  the  members  of  the  con¬ 
gress  Tuesday  night,  Jan.  4,  9  p.m.,  at  Sixteenth  and 
P  St. 

Friday  night,  Jan.  7,  the  president  will  give  a  recep¬ 
tion  to  the  members  of  the  congress  at  the  White  House. 

Saturday  night,  Jan.  8,  the  Secretary  of  State  and  the 
United  States  delegation  will  give  a  banquet  to  the  mem¬ 
bers  of  the  congress  at  the  Pan  American  Union ;  hour 
to  be  announced  later. 


December  18,  1915 
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Exploitation  of  Jnneata  Mines 

'riie  exploitation  of  the  great  gold  lode  at  Juneau, 
Alaska,  by  several  companies,  but  especially  by  the 
Alaska-Gastineau  and  Alaska  Juneau,  is  a  subject  of 
interest  not  only  to  thousands  of  investors  in  the  shares 
of  these  companies,  but  also  to  the  engineering  profession 
in  view  of  the  unique  problem  that  is  to  be  solved  and 
the  different  ways  of  going  about  it.  The  problem  itself 
involves  the  mining  and  milling  at  a  profit  of  ore  that  is 
expected  to  average  only  about  $1.50  per  ton.  Nothing 
like  this  was  ever  accomplished.  If  it  be  admitted  that  it 
can  be  done,  the  available  tonnage  of  the  Juneau  lode  is  so 
great  that  its  extraction  will  hardly  be  completed  within 
the  lifetime  of  this  generation. 

The  Juneau  lode  (we  use  the  term  rather  for  con¬ 
venience  than  out  of  any  belief  in  its  accuracy)  is  a 
great  zone  of  slate  permeated  by  veinlets,  stringers  and 
masses  of  gold-bearing  quartz.  Dikes  of.  metagabbro 
have  intruded  themselves  into  the  lode,  which  dikes  in 
turn  carry  auriferous  quartz.  The  distribution  of  the 
veinlets,  stringers  and  masses  of  quartz  is  irregular.  The 
mineralization  is  not,  therefore,  in  any  way  comparable 
with  that  of  the  great  deposits  of  disseminated  copper  ore, 
which  are  generally  masses  of  rock  more  or  less  evenly 
peppered  with  valuable  minerals.  The  only  similarity 
of  these  two  classes  of  ore  deposits  is  that  both  are  very 
large  and  are  capable  of  extraction  by  the  most  economi¬ 
cal  methods  known  in  the  modern  art  of  mining. 

As  in  the  case  of  the  porphyry-copper  deposits,  the 
Juneau  gold  lode  was  no  new  thing.  Attempts  to  get 
gold  from  it  have  been  made  at  frequent  intervals  during 
the  last  25  years.  All  such  attempts,  however,  were 
directed  on  the  idea  of  mining  the  quartz  veins  or  enrich¬ 
ment  zones  alone,  and  upon  a  very  small  scale — none  of 
the  early  mills  being  so  large  as  those  that  are  erected  and 
run  as  pilot  mills  nowadays.  The  mining  and  milling 
of  a  very  large  tonnage  is  of  course  one  of  the  essential 
factors  in  reducing  costs  and  enabling  ore  so  poor  as 
$1.50  per  ton  to  be  treated  profitably. 

The  Alaska-Gastineau  (Alaska  Gold  Mines  Co.)  is  con¬ 
templating  mining  and  milling  ultimately  at  the  rate  of 
0  to  7  million  tons  per  annum.  The  immediate  plans  of 
the  Alaska  Juneau  company  are  laid  out  for  the  mining 
and  milling  of  about  2,500,000  tons  per  annum. 

Both  these  companies  are  directed  by  the  most  suc¬ 
cessful  mining  engineers  of  the  time.  At  the  head  of 
Alaska-Gastineau  is  Mr.  Jackling  (aided  by  his  great 
staff),  who  is  known  as  the  brilliant  developer  of  the 
Utah  Copper  Co.,  Chino,  Ray,  and  Butte  &  Superior. 
At  the  head  of  Alaska  Juneau  are  Messrs.  Bradley, 
Requa  and  Mackenzie,  who  are  known  as  the  developers 
of  Nevada  Consolidated,  while  Mr.  Bradley  has  been  for 
many  years  the  manager  of  the  Bunker  Hill  &  Sullivan 
mine  in  the  Coeur  d’Alenes,  and  the  Treadwell  group 
of  mines  on  Douglas  Island,  Alaska,  just  across  the 
Gastineau  Channel  from  the  Juneau  mines. 


It  was  but  natural  that  the  two  groups  of  engineers 
should  have  different  ideas.  They  agree  respecting  the 
nature  of  the  ore  deposit  and  more  or  less  as  to  the  prob¬ 
able  grade  of  the  ore.  They  differ  as  to  how  the  exploita¬ 
tion  should  be  conducted  in  order  to  obtain  the  best 
results.  The  main  differences  may  be  summarized  as 
follows:  The  Gastineau  engineers  are  planning  to  do 
what  may  be  called  bulk  mining — that  is,  extracting 
everything  from  the  lode  and  putting  it  through  the 
mill.  In  the  mill  they  have  introduced  the  novelty  of 
crushing  with  rolls.  The  Alaska  Juneau  engineers,  on 
the  other  hand,  are  contemplating  what  may  be  called 
selective  mining — that  is,  extracting  only  the  richer  por¬ 
tion  of  the  lode — but  this  will  be  nothing  like  the  selec¬ 
tive  mining  of  the  small  concerns  of  20  or  25  years  ago. 
The  extraction  of  ore  will  be  prosecuted  on  such  a  huge 
scale  that  block  by  block  it  will  be  bulk  mining,  but  the 
poorer  portions  of  the  lode  will  be  passed  by.  The  gov¬ 
erning  principle  is  excellently  illustrated  in  the  following 
statement  of  Mr.  Bradley:  ‘‘The  cubic  contents  of  the 
vein  above  the  Gold  Creek  tunnel  level  and  between  the 
eastern  and  western  ends  of  the  property  totals  approxi¬ 
mately  500,000,000  tons  of  slate,  metagabbro  and  quartz. 
From  this  there  should  be  mined,  from  selected  places, 
80,000,000  to  100,000,000  tons  of  vein  matter  and  quartz 
suitable  for  milling  that  should  yield  a  net  profit  of  from 
70c.  to  $1  per  ton,  depending  upon  conditions  of  mining 
that  cannot  at  this  time  be  estimated  within  closer  limits 
of  ultimate  profits.  Areas  will  probably  be  found  in 
which  mining  may  profitably  be  conducted  by  sorting, 
leaving  two  tons  in  the  stopes  for  every  ton  milled.  Other 
areas  will  probably  be  found,  all  of  which  may  be  mined 
without  the  necessity  of  mine  sorting.” 

In  milling,  the  Alaska  Juneau  engineers  are  going  to 
adhere  to  the  conventional  stamps.  We  shall  have,  there¬ 
fore,  an  interesting  comparison  not  only  of  bulk  mining 
vs.  selective  mining,  but  also  of  rolls  vs.  stamps. 

In  introducing  rolls  in  the  Gastineau  mill,  Mr.  Jack- 
ling  has  done  nothing  revolutionary  except  in  so  far  as  the 
metallurgy  of  gold  is  concerned.  There  w’as  a  time  when 
stamps  were  the  common  means  for  the  fine  crushing  of 
all  sorts  of  ore.  For  the  milling  of  most  ore  except  gold 
ore — and  except  also  the  Lake  Superior  copper  ore,  for 
which  steam  stamps  still  prevail — the  stamp  battery  has 
been  displaced  by  rolls,  which  mechanically  are  superior. 
Even  in  gold  milling  when  ore  is  to  be  treated  by  the 
cyanide  process,  stamps  were  displaced  by  rolls,  and  the 
rolls  in  turn  have  been,  in  some  cases,  displaced  partially 
by  ball  mills.  Mr.  Jackling  has  simply  gone  a  step 
farther  in  introducing  for  a  process  of  amalgamation  and 
concentration  the  crushing  machinery  that  has  proved 
itself  the  better  in  other  branches  of  the  art.  Mr.  Brad¬ 
ley  and  his  associates,  on  the  other  hand,  adhere  to  the 
use  of  the  stamp  batteries,  such  as  they  are  already 
employing  on  the  other  side  of  the  Gastineau  Channel. 

Mr.  Jackling  has  already  demonstrated  by  the  milling 
of  something  like  1,000,000  tons  of  ore  that  by  his  method 
the  Juneau  ore  may  not  only  be  mined  and  milled  at  a 
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cost  of  75c.  per  ton,  as  to  which  many  engineers  previ¬ 
ously  were  skeptical,  but  also  that  it  may  be  done  for  a 
considerably  lower  figure.  In  so  far  as  the  milling  is 
concerned,  however,  it  will  be  necessary  to  segregate  its 
cost  from  the  mining  cost  before  the  comparison  between 
rolls  and  stamps  may  be  made.  The  net  result  of  both 
the  mining  and  milling  methods,  however,  will  be  ex¬ 
pressed  in  the  net  profit  per  ton  of  ore,  and  that  is  the 
figure  which  is  awaited  with  the  most  interest. 

Rise  Oceai^  Freig^l^t  Rates 

The  rise  in  transatlantic  freight  rates,  and  in  ocean 
freight  rates  generally,  equals  the  most  spectacular  rises 
in  prices  for  the  commodities.  This  is  a  matter  of  great 
concern  in  the  mining  and  metallurgical  industry.  A 
seller  of  copper,  for  example,  who  agreed  three  months 
ago  to  deliver  copper  to  Europe  at  this  time,  finds  his 
proceeds  much  shrunken  if  he  failed  to  contract  for 
freight  room  in  advance  and  is  obliged  to  pay  current 
rates.  Freight  rates  have  been  rising  since  the  beginning 
of  1915,  but  during  the  last  two  or  three  months  the 
advance  has  been  very  sharp.  Previous  to  the  beginning 
of  the  war  a  common  rate  for  carrying  copper  from  New 
York  to  British  ports  was  about  16c.  per  100  lb.  A 
couple  of  months  ago  it  was  about  60c.  Within  the  last 
two  or  three  weeks  $1  and  upward  has  been  paid. 

A  pamphlet  on  ‘‘Ocean  Shipping,”  just  published  by 
the  National  Foreign  Trade  Council,  throws  light  upon 
the  conditions.  Quoting  from  that  pamphlet,  but  not 
literally : 

“The  shipping  capacity  of  the  world  previous  to  the 
war  was  estimated  at  44,000,000  tons,  fully  two-thirds 
consisting  of  tramp  steamships,  of  which  Great  Britain 
alone  owned  70%  of  the  whole.  The  war  has  removed 
from  private  commercial  employment  between  20  and  25% 
of  the  world’s  steam  shipping,  or  upward  of  9,000,000 
out  of  44,000,000  tons,  owing  to  destructive  immobiliza¬ 
tion  and  impressments  for  governmental  service.  On 
the  other  hand,  the  aggregate  of  freight  to  be  carried  has 
probably  increased.  It  is  known  that  the  world’s  trade 
showed  a  huge  falling  off  during  the  first  year  of  war, 
taking  value  as  the  basis;  but  considering  bulk  alone,  it 
teems  that  the  volume  of  traffic  handled  by  the  world’s 
merchant  marine  has  increased  considerably  since  the 
war  began. 

“The  primary  needs  of  armies  in  the  field  are  food 
and  clothing.  Industrial  resources  are  mobilized  for  the 
purpose  of  turning  out  equipment  and  ammunition.  This 
operates  to  the  detriment  of  agriculture,  already  depleted 
of  men  sent  to  the  front,  and  hence  there  is  increased 
importation  of  food  and  raw  materials,  which  taxes  the 
resources  of  an  already  busy  merchant  marine.  Moreover, 
the  available  labor  becoming  scarce  and  poor  in  quality, 
the  discharge  of  ships  is  not  carried  out  with  the  ac¬ 
customed  dispatch.  The  closing  of  the  Panama  Canal 
by  the  earth  slides  in  October,  1915,  dislocated  the  world’s 
shipping,  for  it  delayed  many  vessels  sailing  on  trade 
routes  via  Panama  and  compelled  their  diversion  to  des¬ 
tination  by  longer  routes  via  Magellan  and  other  points. 
Shipowners  and  shippers  suffered  heavy  losses.  These 
delays  naturally  exercised  a  bullish  effect  on  freight  rates 
in  general.” 

The  secretary  of  the  National  Foreign  Trade  Council 
refers  to  the  advance  in  freight  rates  in  this  way :  “Rates 


first  sharply  increased,  then  doubled,  trebled,  and  in  some 
instances  have  become  from  five  to  seven  times  as  large 
as  before  the  war.  To  other  parts  of  the  world  American 
exports  have  not  increased  in  volume.  The  transportation 
has  decreased,  due  to  shifting  of  vessels  to  the  European 
trade,  and  rates  have  greatly  advanced.  Shipowners 
decline  to  make  the  long-term  contracts  characteristic 
of  peaceful  times,  and  shippers  of  manufactures  are  more 
embarrassed  by  their  inability  to  make  definite  calculations 
of  the  future  selling  price  of  their  products,  which  is 
affected  by  freight,  than  by  the  abnormal  size  of  the  rates 
themselves.” 

Precisely  these  conditions  have  been  experienced  in  the 
export  trade  in  the  metals,  besides  which  there  are  many 
incidental  difficulties.  For  example,  the  congestion  in 
the  railway  yards  at  the  Atlantic  seaports  has  introduced 
unusual  difficulties  in  getting  freight  on  board  ships,  even 
when  the  prospective  shipper  has  engaged  the  room.  He 
may  be  unable  to  cause  the  freight  to  be  moved  from  the 
railway  yards  to  the  docks  during  the  lay-days  of  the 
ship.  The  only  known  means  of  circumventing  this 
obstacle  is  to  cause  the  freight  to  be  delivered  at  the  dock 
many  days,  or  even  weeks,  before  the  sailing  date  of  the 
ship.  Consequently  the  shipper  is  obliged  to  carry  his 
commodities,  with  increased  interest  charges,  for  a  longer 
time  than  he  contemplates  normally.  It  is  expected  that 
freight  rates  will  go  down  after  the  war,  but  as  to  whether 
the  drop  will  be  sharp  or  gradual  there  is  difference  of 
opinion. 

BlocR  Si^HLals  for  Ttai&ir&el 

Two  fatal  accidents  have  occurred  within  the  last  few 
weeks  at  the  IMorning  mine,  in  Idaho,  under  somewhat 
similar  circumstances,  emphasizing  the  necessity  of  safe¬ 
guards  in  the  operation  of  electric-motor  haulage  under¬ 
ground. 

In  the  first  instance  a  machinist  had  been  called  into 
the  mine  to  make  some  repairs.  When  his  work  was 
completed,  he  telephoned  the  man  in  charge  outside,  a 
distance  of  over  a  mile,  to  know  if  the  track  was  clear. 
Being  informed  that  it  was,  he  started  out  on  the  motor. 
The  man  outside  had  hardly  hung  up  the  receiver  when 
it  flashed  upon  him  that  the  ore  train  had  just  started 
in.  He  hurriedly  called  up  to  correct  his  error,  but  too 
late.  The  machinist  had  started  out,  and  there  was  no 
way  to  stop  him  and  no  way  to  prevent  a  collision.  The 
collision  occurred;  the  machinist  was  horribly  mangled 
and  died  a  few  days  later.  While  this  man  was  waiting 
for  death  to  relieve  him  of  his  suffering,  a  motorman  was 
killed  in  the  same  tunnel  by  another  collision.  In  this 
case  ore  cars  were  left  on  the  track  and  another  train 
crashed  into  them. 

Both  these  accidents  were  due  to  the  failure  of  the 
human  agency  and  are  likely  to  be  repeated  from  time  to 
time  so  long  as  human  frailty  is  the  sole  dependence. 
The  men  who  committed  the  errors  that  caused  the  ac¬ 
cidents  were  discharged,  but  that  gives  no  assurance  that 
their  successors  will  not  make  similar  fatal  mistakes. 
No  company  having  long  hauls  by  electric  motors  under 
ground  has  adopted  all  possible  safeguards  to  prevent 
such  accidents  unless  it  has  a  block-signal  system  in¬ 
stalled. 
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The  installation  of  such  a  system  for  mine  tunnels 
cannot  be  withheld  on  a  plea  of  cost  of  installation, 
because  that  is  comparatively  moderate.  At  any  of  our 
metropolitan  amusement  parks  the  scenic  railways  are 
all  equipped  with  efficient,  simple  little  block  systems, 
and  their  trackage  does  not  begin  to  compare  with  that 
of  any  mine  tunnel  where  motor  haulage  is  used.  The 
amusement  railway  is  safeguarding  a  greater  number  of 
lives  per  day,  it  is  true,  but  when  the  size  of  investment 
or  the  amount  of  gross  income  is  considered,  there  seems 
to  be  little  argument  for  the  tunnel  ore-haulage  system 
not  being  equipped  with  automatic  block  signals. 


present  opportunity  is  one  not  to  be  overlooked.  We  believe 
that  Calumet  &  Hecla  is  a  buy  up  to  $1,000  per  share,  Utah 
Copper  to  $150,  Anaconda  to  $100,  American  Zinc  to  $100,  Cal¬ 
umet  &  Arizona  to  $100,  Chino  to  $100,  Granby,  Inspiration, 
Osceola  and  Quincy  to  $100,  Miami  to  $75,  Ray  and  Chili  to 
$50. 

East  Butte  should  double  In  price  very  soon,  also  Corbin, 
Kennecott,  Ray  Hercules,  New  Cornelia,  First  National,  Davis 
Daly  and  Goldfleld  Consolidated. 

Amon^  the  many  lower-priced  mines  and  properties,  we 
think  well  of  Success,  Caledonia,  Marsh  Miningr,  Utah  Metals, 
Hecla,  Iron  Blossom,  Kewanas,  McIntyre,  Vipond,  Rex  Con¬ 
solidated,  Chief,  Majestic,  Fortuna  and  Nevada  Douglas. 

Hope  certainly  does  spring  infernal,  but  why  omit  Con 
Mercur,  Montgomery  Shoshone  and  Ely  Central? 


Dr.  Bras&i&er’s  RetiremeE&t 

The  resignation  of  Dr.  John  Casper  Branner,  Leland 
Stanford  University,  takes  place  on  Dec.  31.  He  ^s 
already  taken  leave  of  the  campus  and  will  be  gone 
for  an  indefinite  period.  He  was  invited  to  make  his 
home  at  Stanford  after  his  retirement,  but  it  is  under¬ 
stood  that  he  has  declined,  as  he  desires  to  have  a  complete 
rest,  and  to  remain  entirely  away  from  the  scene  of  his 
former  labor.  Within  the  past  two  years  the  presidency 
was  added  to  his  duties  as  professor  of  geology,  and  while 
the  presidency  of  the  university  may  be  accounted  an 
honor,  it  also  added  very  largely  to  the  labor. 

Doctor  and  Mrs.  Branner  will  visit  New  Orleans  and 
Washington  and  they  may  go  to  Panama.  Doctor  Bran¬ 
ner  will  attend  the  Pan-American  Scientific  Congress, 
which  will  open  in  Washington  Dec.  27,  under  the  aus¬ 
pices  of  the  Government,  and  will  contribute  to  the  con¬ 
gress  a  paper  on  “Recent  Contributions  to  the  Geology  of 
Brazil  and  Their  Relation  to  the  Development  of  That 
Country.” 

Doctor  Branner  is  a  member  of  the  committee  in  charge 
of  the  congress  and  also  the  committee  on  Economic  Ge¬ 
ology.  Prof.  Bailey  Willis,  who  will  succeed  Doctor  Bran¬ 
ner  as  head  of  the  department  of  geology  at  Stanford, 
is  also  a  member  of  the  latter  committee.  Prof.  G.  H. 
Clevenger,  of  Stanford,  is  a  member  of  the  committee  on 
Metallurgy  and  Dr.  Margaret  Schallenburger,  California 
commissioner  of  education,  is  on  the  committee  on  Edu¬ 
cation  of  Women. 


That  optimism  and  pessimism  in  mining  ventures  were 
“not  born  yesterday,”  is  evidenced  by  the  following  ex¬ 
tract  from  the  diary  of  Samuel  Pepys,  under  date  of  Oct. 
3,  1660:  “This  day  I  heard  the  Duke  [of  York]  speak 
of  a  great  design  that  he  and  my  Lord  of  Pembroke  have, 
and  a  great  many  others,  of  sending  a  venture  to  some 
parts  of  Africa  to  dig  for  gold  ore  there.  They  intend 
to  admit  as  many  as  will  venture  their  money,  and  so  make 
themselves  a  company.  £250  is  the  lowest  share  to  every 
man.  But  I  do  not  find  that  my  Lord  do  much  like  it.” 


According  to  Coal  Age,  among  a  number  of  applications 
received  recently  by  a  large  coal-mining  company  was  the 
following  orthographic  gem :  Sir :  I  have  bin  informed  by 
the  Engr.  Agency  that  you  are  in  need  of  a  Transetman. 
I  would  like  to  accept  a  passisian  of  that  kind  if  you 
think  me  caperable  of  holding  the  passion.  I  have  had 
Six  Years  experence  in  R.R.  Const,  and  Loc.  and  am 
a  fairly  good  drausman  and  have  bin  in  mines  with  Mine- 
ing  Engr.  good  many  times.  Can  furnish  you  with  rep. 
if  need  to.  Yours  Verry  Truly, 

P.  S.  Can  report  in  verry  Short  notice  5  days. 


In  a  recent  market  letter  is  the  following  straight  tip: 

These  stocks  should  be  bought,  and  bought  at  once,  in 
order  to  take  full  advantage  of  opportunities  now  at  hand. 
We  believe  that  all  of  the  simon-pure  Investment  coppers  are 
endowed  with  remarkable  speculative  possibilities  for  the 
trader  who  is  content  with  market  turns,  while  to  the  con¬ 
servative  Investor  with  the  income  point  of  view  In  mind  the 


1022 


THE  ENGINEERING  6r»  MINING  JOURNAL 


Vol.  100,  No. 


Tfie 

The  Engineering  and  Mining  Journal 
By  BERTON  BRALEY 

•  •  • 

OWN  there  in  Wall  Street  the  brokers  is  brokin’, 
Tradin’  in  copper  stocks  day  after  day ; 
Sidewalks  is  crowded  an’  offices  chokin’, 
Chokin’  with  people  that’s  gamblin’  away; 

Some  of  ’em’s  slidin’  to  wreck  an’  to  ruin, 

Some  of  ’em’s  makin’  a  million  or  more; 

Meanwhile  us  miners  goes  right  on  a-doin’ 

What  we  are  paid  for — just  diggin’  the  ore. 

Over  in  Yurrup  the  nations  is  clashin’. 

Turnin’  their  world  into  several  hells. 

Killin’  an’  woundin’  an’  crushin’  an’  smashin’, 

Filhn’  the  air  with  the  shriek  of  the  shells. 

Usin’  up  copper  fer  ruin  an’  slaughter, 

Drenchin’  the  earth  in  a  torrent  of  gore ; 

We  got  our  job  on  this  side  of  the  water. 

Doin’  our  duty  of  diggin’  the  ore. 

Down  in  the  stopes  we  are  drillin’  an’  shootin’. 

Minin’  an’  muckin’ — a  hard-handed  crew; 

Up  in  the  cages  the  ore  goes  sky -hootin’. 

Leavin’  us  plenty  more  minin’  to  do; 

Danger  an’  death  all  around  us  is  lurkin’. 

We  gits  our  wages — an’  nothin’  much  more; 

Still  it’s  our  job,  an’  we  keeps  on  a-workin’. 

Doin’  our  duty  an’  diggin’  the  ore. 

Copper  wires  stretches  all  over  the  nation — 

Over  the  world,  if  you  want  the  thing  clear; 

Copper’s  the  magic  of  civilization 

Spread  by  the  work  of  the  wise  engineer; 

He  is  the  guy  that  you  have  to  give  credit. 

Heat,  light  an’  power  are  part  of  his  chore. 

Wizard  an’  prophet  an’  dreamer — you’ve  said  it; 

But — don’t  forget  that  we’re  diggin’  the  ore. 


Written  Expressly  for 
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J.  R.  Finlay,  of  New  York,  is  at  Bonne  Terre,  Mo.,  on 
professional  business. 

Arthur  Thacher,  of  St.  Louis,  has  returned  from  Denver 
and  is  now  in  New  York. 

H.  A.  Wheeler,  of  St.  Louis,  has  been  examining  zinc 
properties  in  Central  Missouri. 

C.  D.  Bell,  of  Bonne  Terre,  Mo.,  has  moved  to  Joplin,  Mo.,  to 
take  charge  of  a  new  zinc  property. 

Walter  Strache  has  sailed  from  New  York  for  an  extended 
trip  through  Central  and  South  America. 

T.  Skewes-Saunders  succeeds  Andr6  P.  Griffiths  as  general 
manager  of  Las  Dos  Estrellas,  SI  Oro,  Mexico. 

W.  H.  Seagrave,  manager  for  the  Kennecott  Copper  Co.  at 
Kennecott,  Alaska,  has  gone  East  on  a  vacation. 

O.  M.  Bilharz,  formerly  superintendent  of  the  St.  Joe 
Lead  Co.,  is  now  operating  in  the  Missouri  zinc  district. 

Frank  A.  Glass,  has  been  appointed  superintendent  of  the 
Wilcox  mine  of  the  Canadian-Cuyuna  Ore  Co.  at  Woodrow, 
Minnesota. 

H.  A.  Buehler,  state  geologist  of  Missouri,  is  giving  special 
attention  to  the  Joplin  zinc  district,  in  cooperation  with  the 
Bureau  of  Mines. 

A.  P.  Rogers  has  returned  to  New  York  from  South  Amer¬ 
ica  where  he  has  been  for  about  a  year  on  the  West  Coast, 
chiefly  in  Peru  and  Bolivia. 

Dr.  C.  Offerhaus  has  flnished  the  erection  of  the  Kwarz- 
chana  copper  plant  of  the  Siemens  Successors  at  Kwarzchana, 
Caucasus,  Russia,  which  was  designed  by  him,  and  has  re¬ 
turned  to  Germany. 

H.  W.  Hardinge  has  been  honored  by  the  Franklin  In¬ 
stitute  and  the  City  of  Philadelphia,  being  awarded  the  John 
Scott  medal  and  maximum  cash  premium  for  the  invention 
of  his  conical  mill. 

Charles  A.  Gibbons.  Jr.,  has  resigned  his  connection  with 
the  Central  Chili  Copper  Co.,  Panulcillo,  Coquimbo,  Chile, 
where  he  has  been  in  charge  of  the  mining  department  for 
three  years  past.  Mr.  Gibbons  will  be  at  his  home  at  Taun¬ 
ton,  Mass.,  for  the  present. 

W.  R.  Rust  is  reported  to  have  resigned  from  the  Ta¬ 
coma  Smeltery  and  the  Guggenheim  interests  entirely.  The 
Chichagoff  Mining  Co.,  is  one  property  that  Rust  is  person¬ 
ally  interested  in  and  indications  are  that  he  will  enter  other 
parts  of  Alaska  in  mining  propositions,  and  possibly  start  an 
Alaskan  smeltery. 

Frederick  G.  Clapp,  managing  geologist  of  the  Associated 
Geological  Engineers,  has  recently  completed  some  explora¬ 
tions  in  Texas  and  has  gone  to  Elgin,  Kan.,  where  the  Asso¬ 
ciated  Geological  Engineers  are  doing  extensive  geological 
work.  Clyde  T.  Griswold  of  the  Mining  Department  in  the 
Carnegie  Institute  of  Technology  and  Ralph  W.  Richards  of 
Washington,  D.  C.,  are  included  in  the  party. 

On  Jan.  1  Russell  Wayland  takes  P.  R.  Bradley’s  position 
as  general  superintendent  at  the  Alaska  Treadwell  and  the 
latter  becomes  consulting  engineer  for  the  two  companies, 
succeeding  J.  H.  Mackenzie  in  that  office.  Mackenzie  becomes 
president  of  the  Alaska  Treadwell.  L.  H.  Metzgar  succeeds 
Wayland  as  assistant  superintendent  at  Treadwell.  David 
Landsburg  remains  as  mine  superintendent  at  Treadwell. 

M.  F.  Chase,  general  manager,  and  Walter  D.  Main,  assist¬ 
ant  general  manager  and  sales  manager,  of  the  Mineral  Point 
Zinc  Co.  have  resigned.  Mr.  Chase  has  been  with  the  com¬ 
pany  for  17  years  and  has  been  in  charge,  for  some  time 
past,  of  all  of  the  manufacturing  operations  of  this  and  its 
allied  companies  in  Illinois,  Wisconsin,  Kansas,  Oklahoma 
and  Ohio,  while  Mr.  Main  has  similarly  supervised  the  sales 
and  commercial  end  of  these  subsidiaries  of  the  New  Jersey 
Zinc  Co.  No  announcement  has  been  made  as  to  their  future 
business  but  it  is  reasonable  to  suppose  that  it  will  be  along 
the  same  ground  lines  in  which  they  have  become  proflcient. 

David  Schenck  Jacobus,  last  week  elected  president  of  the 
American  Society  of  Mechanical  Engineers,  was  graduated 
from  the  Stevens  Institute  of  Technology  in  1884  and  served 
that  institution  for  22  years  as  Instructor  and  professor,  re¬ 
tiring  in  1906.  For  six  years  also  he  had  charge  of  the 
Carnegie  Engineering  laboratory.  Since  his  retirement  from 
.Stevens  Institute  as  professor  emeritus  in  1906,  Dr,  Jacobus 
has  acted  as  advisory  engineer  for  the  Babcock  &  Wilcox 
Co.,  with  office  at  85  Liberty  St.,  New  York.  He  also  con¬ 
tinues  as  a  special  lecturer  in  experimental  engineering  at 
Stevens  Institute.  He  is  a  member  of  many  other  technical 
societies  and  the  author  of  numerous  papers. 
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Gottfried  Voland,  head  of  the  firm  of  Voland  &  Sons,  man¬ 
ufacturer  of  balances,  died  Nov.  26,  at  New  Rochelle,  N.  Y., 
aged  62  years. 

Edward  Smith  died  at  Buffalo,  N.  Y.,  Dec.  5,  aged  70  years. 
He  was  for  many  years  connected  with  transportation  on  the 
Lakes  and  had  been  president  of  the  American  Ship  Build¬ 
ing  Co.  for  two  years  past. 

J.  L.  McCleary  died  at  Virginia  City,  Nev.,  Dec.  6,  aged 
79  years.  He  was  born  at  Lancaster,  Ohio,  went  to  Ne¬ 
vada  over  50  years  ago,  and  has  lived  at  Virginia  City  and 
Candelaria  ever  since.  For  many  years  he  had  charge  of  the 
Virginia  City  water-works. 

Edward  Biddle  died  at  Dallas,  Oregon,  Nov.  15,  aged  71 
years.  He  was  born  at  Greece,  N.  Y.,  and  when  24  years  old 
went  to  California.  Later  he  went  to  Virginia  City,  Nev.,  and 
was  employed  for  several  years  as  engineer  for  the  Sutro 
Tunnel  Co.  From  there  he  went  to  Oregon  and  established 
the  Dallas  Iron  Works  which  he  conducted  for  over  25 
years. 

George  J.  Maas,  of  Negaunee,  Mich.,  died  Dec.  2,  aged  54 
years.  He  was  well  known  in  the  Lake  iron  country,  where 
he  did  much  exploring  and  developing.  He  produced  a  num¬ 
ber  of  inventions  which  he  patented,  one  being  an  instru¬ 
ment  to  determine  the  direction  taken  by  a  diamond  drill  bit, 
which  is  used  the  world  over.  He  was  born  at  Marquette, 
Mich.,  and  had  lived  in  Negaunee  since  he  was  three  years 
old. 

William  A.  Conner  died  at  Plainfield,  N.  J.,  Dec.  8,  aged 
56  years.  He  was  born  in  Baltimore  and  began  his  busi¬ 
ness  career  in  Pittsburgh  in  1876,  when  he  entered  the  oil  re¬ 
fining  business,  in  which  he  reached  the  position  of  assist¬ 
ant  manager  for  the  Standard  Oil  Co.  He  took  charge  of  the 
first  plant  built  by  the  Standard  Underground  Cable  Co.  in 
Pittsburgh,  and  up  to  the  time  of  his  death  was  head  of  the 
manufacturing  business  of  that  company,  including  the  oper¬ 
ation  of  large  plants  planned  and  built  by  him  in  Pitts¬ 
burgh,  Perth  Amboy,  N.  J.;  Oakland,  Calif.,  and  Hamilton, 
Canada. 

James  Mapes  Dodge,  chairman  of  the  board  of  the  Link- 
Belt  Co.,  died  at  his  home  in  Philadelphia,  Dec.  4.  He  was 
born  in  1852,  at  Waverly,  N.  J.  His  grandfather  was  Prof. 
James  J.  Mapes,  a  noted  chemist  and  scientist,  and  his  mother, 
Mary  Mapes  Dodge,  a  well  known  author,  for  many  years  edi¬ 
tor  of  the  “St.  Nicholas  Magazine.”  Mr.  Dodge  spent 
three  years  at  Cornell  University  and  a  year  at  Rutgers. 
At  the  latter  institution  he  took  a  special  course  in 
chemistry  under  the  late  Professor  George  H.  Cook,  state 
geologist  of  New  Jersey.  After  spending  a  short  time  at 
the  Morgan  Iron  Works  in  New  York,  he  entered  the  shops 
of  John  Roach,  the  shipbuilder,  at  Chester,  where  his  marked 
mechanical  ability  and  ingenuity  brought  him  rapid  advance¬ 
ment.  Shortly  after  the  Centennial  at  Philadelphia  he  went 
to  Chicago.  It  was  here  that  he  formed  the  acquaintance  of 
William  D.  Ewart,  the  inventor  of  the  Ewart  link-belting,  and 
soon  after  he  joined  hands  with  Mr.  Ewart  and  his  associates 
in  the  development  of  the  chain  business.  Mr.  Dodge’s  early 
work  was  confined  principally  to  development  and  manufac¬ 
ture,  and  here  his  genius  had  full  play.  New  chains,  new 
methods  of  manufacture,  and  new  conveying  and  elevating 
appliances  were  brought  out  in  rapid  succession.  After  this 
period  of  development  Mr.  Dodge  went  East  and  entered  into 
partnership  with  Edward  H.  Burr  under  the  firm  name  of 
Burr  &  Dodge,  representing  in  Philadelphia  the  Ewart  Manu¬ 
facturing  Co.,  of  Indianapolis.  Out  of  this  partnership  grew 
the  Link-Belt  Engineering  Co.,  organized  in  1888.  It  was 
in  1889,  after  having  become  thoroughly  acquainted  with  the 
needs  of  the  anthracite  coal  industry,  that  Mr.  Dodge  de¬ 
veloped  his  system  of  storing  anthracite  coal  in  large  conical 
piles,  and  reloading  it  by  machinery,  accomplishing  this  re¬ 
sult  with  little  labor  and  practically  no  breakage.  The  in¬ 
vention  was  so  complete,  and  yet  withal  so  simple,  that  it  is 
still  without  a  rival  in  the  field  of  anthracite  coal  storage. 
For  this  meritorious  invention  he  was  presented  with  the 
Elliott  Cresson  Gold  Medal,  in  1907,  by  the  Franklin  Institute. 
Though  for  many  years  a  large  employer  of  men,  Mr. 
Dodge  never  met  with  any  strikes  or  other  labor  diffi¬ 
culties.  He  was  deeply  interested  in  the  personal  welfare 
and  advancement  of  his  associates,  and  a  conspicuous  leader 
in  the  general  introduction  of  the  best  elements  in  scientific 
management,  having  the  double  purpose  of  producing  greater 
efficiency  in  the  mechanical  and  human  equipment,  and 
greater  pay  with  shorter  hours  and  improved  conditions  for 
the  men. 
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SAN  FRANCISCO — Dec.  S 

Increase  In  Miners’  Wases  has  been  voluntarily  announced 
by  several  of  the  large  mines  in  the  Grass  Valley  district, 
Nevada  County.  Notices  were  posted  at  various  mines  on 
Dec.  3,  announcing  that  all  the  large  companies  of  the  dis¬ 
trict  will  follow  the  lead  of  the  North  Star.  The  minimum 
wage  for  underground  men  will  be  $2.50  per  day;  men  work¬ 
ing  in  drifts  $2.75.  It  is  believed  that  the  scale  will  reach 
$3  soon.  There  are  1,067  miners  employed  in  the  district  and 
it  is  probably  safe  to  say  that  not  a  half  dozen  of  them  are 
dissatisfied. 

Salmon  River  RaartK  Mines  not  prepared  for  winter  work 
are  closing  down  for  the  season,  including  the  Homestake, 
Cub  Bear,  Trail  Creek  and  Black  Bear.  A  few  men  are  left 
in  each  mine  to  do  general  work  and  look  after  the  property. 
The  closing  down,  which  might  otherwise  have  been  avoided 
was  caused  by  heavy  snow  storm  in  the  first  half  of  November 
on  the  north  of  the  summit  of  the  divide  between  Etna  and 
Sawyer’s  Bar.  The  snow  was  followed  by  rain  and  sun  and 
settled  to  a  depth  of  about  4  ft.,  which  makes  it  impracticable 
for  travel  without  the  use  of  a  shovel.  Motor  stages  have 
been  discontinued.  The  mine  owners  in  this  district  will  take 
up  the  matter  of  opening  a  wagon  road  from  Salmon  River  to 
connect  with  the  Humboldt  road  which  is  now  within  a  few 
miles  of  the  boundary  between  Siskiyou  and  Humboldt 
County.  The  county  supervisors  will  be  asked  to  aid  in  this 
road  improvement  which  is  necessary  to  the  proper  develop¬ 
ment  of  the  district.  Siskiyou  County  is  a  large  and  rich 
county  in  minerals  that  can  never  be  fully  developed  without 
good  roads,  and  these  must  be  built  with  the  assistance  of  the 
county  or  state  unless  the  mines  are  taken  over  by  large 
investors.  ' 

Prices  of  Oil  and  Oil  Products  made  a  sharp  advance  at  the 
beginning  of  December,  said  to  be  due  to  shortage  of  produc¬ 
tion  In  November,  the  total  being  more  than  1,000,000  bbl. 
less  than  the  actual  sales  in  the  month.  The  Oil  Industry 
Association  is  inclined  to  predict  further  advance  in  prices, 
unless  Congress  gives  relief  to  operators  and  prospectors 
against  whom  suits  have  been  brought  on  lands  within  the 
withdrawal  order  of  President  Taft.  In  support  of  the  con¬ 
tention  that  the  shortage  is  the  direct  result  of  the  refusal 
of  the  Government  to  permit  development  and  the  attempt  to 
seize  the  wells  developed,  the  association  cites  the  fact  that 
for  the  first  time  in  years  the  California  monthly  production 
of  oil  is  less  than  the  actual  sales.  The  fact  is  that  the  ac¬ 
tivity  of  the  Government  in  the  withdrawal  of  oil  lands  and 
the  suits  against  holders  of  such  lands  have  had  very  little 
to  do  with  the  shortage  of  production  in  either  October 
or  November.  The  production  has  been  curtailed  by  order  of 
the  Independent  Oil  Producers  Association  and  the  advice  of 
the  large  marketing  concerns.  The  curtailment  began  im¬ 
mediately  after  the  declaration  of  war  in  Europe.  The  ad¬ 
vance  in  prices  of  oil  and  oil  products  is  due  to  the  fact  that 
the  Standard  and  the  Union  and  the  Associated  and  the  Shell, 
who  are  all  manufacturers  and  marketers,  have  decided  to 
raise  the  price.  The  shortage  of  production  has  given  them 
the  opportunity. 

Manganese,  Magnesite,  Chrome,  Potash,  Antimony  and 

Other  industrial  mineral  substances  produced  in  California  are 
attracting  a  good  deal  of  attention  and  comment,  and  the 
impression  obtains  among  persons  unacquainted  or  ill-ad¬ 
vised  that  California  is  going  to  supply  the  world  with  these 
various  substances  just  as  soon  ac  the  investors  come  forward 
with  the  necessary  means,  money  and  machinery,  for  opening 
and  developing  these  various  deposits.  The  attention  of  large 
corporations  has  been  called  to  both  manganese  and  magne¬ 
site  and  also  to  antimony  deposits  in  the  past  year  and  no 
doubt  there  will  follow  a  thorough  and  careful  examination  of 
the  possibilities  of  large  production.  In  several  instances 
small  mines,  long  idle,  have  been  reopened  and  some  new 
properties  opened,  and  the  extracted  ores  shippd  to  the  East¬ 
ern  market.  In  fact  several  deposits  not  generally  hereto¬ 
fore  known,  have  been  recently  producing  sufficient  ores  to 
pay  a  profit  above  the  cost  of  extraction  and  shipment  by 
motor,  rail  and  water.  The  demand  for  manganese  and  mag¬ 
nesite  ores  has  naturally  increased  In  the  past  year  and  this 
has  attracted  attention  particularly  to  California  because 
there  has  been  in  the  past  only  a  comparatively  small  com¬ 


mercial  production  of  these  substances.  The  newspaper  talk 
of  California  supplying  the  world  with  these  and  other  min¬ 
erals  will  not  be  looked  upon  seriously  by  large  Investors,  al¬ 
though  it  is  possible  of  course  to  very  largely  increase  the 
production  of  all  industrial  minerals  and  metals  which  are  or 
may  be  produced  here. 

New  Railroad  Construction  is  contemplated  in  the  filing  of 
articles  of  Incorporation  at  Modesto,  in  Stanislaus  County,  by 
the  Patterson  &  Western  R.R.  Co.,  a  subsidiary  of  the  Min¬ 
eral  Products  Corporation.  This  company  is  developing  de¬ 
posits  of  manganese  and  quicksilver  at  Red  Mountain,  which  is 
situated  in  Santa  Clara  County.  The  mineral  deposits  in  this 
district  are  in  Santa  Clara,  Alameda  and  Stanislaus  Counties. 
Quicksilver  was  mined  in  this  district  15  or  20  years  ago  by 
Alvinza  Hayward  and  others.  Manganese  has  been  produced 
in  this  or  adjoining  districts  for  several  years  and  within 
the  past  two  or  three  years  development  of  magnesite  has 
been  undertaken  and  is  still  in  progress.  Motor-trucks  are 
being  employed  to  handle  the  ores  over  roads  that  are  not  in 
good  order,  and  which  probably  never  will  be  put  in  order  un¬ 
less  the  operators  of  the  properties  bear  the  expense.  The 
counties  of  Stanislaus,  Santa  Clara  and  Alameda  could  well 
afford  to  build  first-class  wagon  and  automobile  roads,  not 
only  for  the  benefit  of  the  mines  that  could  be  developed,  but 
for  the  benefit  of  the  automobile  tourists  who  could  and 
would  take  advantage  of  some  of  the  finest  scenery  in  the 
Coast  Range  of  mountains.  It  is  evident,  however,  that  the 
counties  will  do  very  little  toward  such  road  building  be¬ 
fore  it  is  too  late  to  be  of  direct  benefit  to  the  development 
of  the  mineral  deposits.  So  the  operators  are  preparing  for 
the  construction  of  a  railroad  about  25  mi.  long  to  run  be¬ 
tween  the  town  of  Patterson  and  Red  Mountain.  Rights  of 
way  have  been  secured,  with  the  exception  of  one  strip  of 
land  and  condemnation  suit  has  been  brought  in  order  to 
secure  this  right  of  way.  The  mineral  deposits  in  this  dis¬ 
trict  have  been  known  long  enough  and  have  been  sufficiently 
developed  to  attract  investors,  but  like  many  other  districts  in 
the  state,  the  lack  of  transportation  facilities  has  been  a 
handicap  which  requires  a  large  Investment  to  overcome.  In 
most  cases  the  extensions  of  railroads  into  mining  camps  have 
been  necessarily  done  by  the  operators  of  the  mines  or 
quarries  and  have  not  always  been  operated  successfully.  The 
development  of  mining  property  and  the  conduct  of  the  rail¬ 
road  have  not  usually  been  advantageously  combined;  and  it 
has  been  difficult  to  induce  the  large  railroad  corporations  to 
undertake  transportation  by  rail  from  such  districts  until 
the  project  has  been  proved  a  successful  venture. 

BUTTEl— Dec.  9 

Near  Big  Arm,  South  of  Flathead  Lalccr  extensive  pros¬ 
pecting  in  early  part  of  year  resulted  in  location  of  more  than 
100  claims,  some  of  them  showing  good  mineral  at  surface. 
Veins  carry  gold  silver  and  copper,  gold  being  principal  con¬ 
tent  at  the  surface.  Veins  range  in  thickness  from  6  in.  to  3 
ft.  and  assay  from  $10  per  ton  to  over  $400.  An  area  of  over 
six  square  miles  is  known  to  be  mineralized. 

In  the  Scratch  Gravel  District,  Lewis  and  Clark  County, 
nearly  200  men  are  prospecting  or  developing  claims.  At 
Head  property  of  Scratch  Gravel  Gold  Mining  Co.,  all  ma¬ 
chinery  has  been  installed,  with  exception  of  pump,  and 
hoisting  will  be  resumed  soon.  Company  expects  to  ship 
between  450  and  500  tons  of  ore  per  month.  The  Rock  Rose 
Mining  and  Milling  Co.,  of  Helena,  which  owns  a  group  of 
six  claims  adjoining  Fort  Harrison,  expects  to  resume  de¬ 
velopment  work  at  its  property.  J.  H.  Rowland  has  started 
operations  on  Conrad  property  owned  by  Conrad  estate  which 
adjoins  Franklin  of  the  Cruse  estate.  Ore  assays  as  high 
as  104  oz.  silver.  At  Sunshine  mine  T.  B.  Miller  and  asso¬ 
ciates  are  sinking  new  shaft  and  have  already  encountered  a 
14-ln.  vein,  carrying  well  in  gold  and  silver.  Men  are  at 
work  on  group  of  claims  operated  by  Frank  Donaldson,  north 
of  Cruse  property.  Brown  Bros,  of  London,  England,  and  a 
number  of  New  Yorkers,  owners  of  the  Oriole  mine,  have  start¬ 
ed  operations.  The  reopening  of  that  mine,  which  has  lain  idle 
for  35  years  indicates  the  prediction  that  by  a  concerted  effort 
of  the  Helena  people  outside  capital  for  the  development  of 
meritorious  mines  would  be  attracted,  has  come  true.  The 
Oriole  claim  is  located  within  a  short  distance  of  the  Lexing¬ 
ton  which  has  produced  in  past  years  more  than  $600,000  in 
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lead  and  sliver.  While  the  Scratch  Gravel  district  is  at  pres¬ 
ent  the  center  of  attraction,  other  districts  around  Helena  are 
by  no  means  neg'lected.  In  the  Marysville  district  the  Pieg'an. 
Gloster  mill  of  the  Barnes  King  Development  Co.  is  oper¬ 
ating  regularly. 

SALT  LAKE  CITY— Dec.  10 

A  New  Operating  Syatem  is  to  be  tried  at  the  Chief  Con¬ 
solidated  at  Tintic,  according  to  which  the  handling  of  all 
development  work  will  be  done  .under  contract,  leaving  the 
regular  forces  free  to  devote  their  entire  attention  to  the 
mining  of  ore  already  developed.  It  is  thought  that  a  con¬ 
siderable  saving  and  better  progress  will  be  made  in  doing 
development  under  this  arrangement. 

The  Enlargement  of  the  Potash  Plant  100%  is  called  for 
by  plans  being  drawn  for  the  Mineral  Products  Corporation 
at  Marysvale.  As  soon  as  the  offcers  and  the  engineers  work 
out  the  details,  the  contract  for  the  building  of  the  second 
unit  to  the  only  commercial  potash  plant  in  the  United  States 
will  be  let  to  Westlnghouse,  Church,  Kerr  &  Co.,  according 
to  the  Salt  Lake  “Tribune.”  Howard  P.  Chappell,  president 
of  the  company,  has  been  in  Salt  Lake  City,  where  a  confer¬ 
ence  was  held  by  Mr.  Chappell,  C.  H.  Macdowell,  vice-president 
of  the  company  representing  the  Armours;  S.  J.  Jennings, 
vice-president,  representing  the  United  States  Smelting  Co., 
and  R.  B.  Forsythe,  general  manager  of  the  mine  and  plant. 
It  was  decided  to  go  ahead  at  once  with  the  construction  of 
the  additions,  which  will  increase  the  output  to  60  tons  a  day, 
but  before  the  plans  shall  be  drawn  the  engineers  will  con¬ 
trive  a  new  system  of  devices  for  conveying  the  alunite  ores 
into  the  roaster.  “We  are  more  than  pleased  with  the  plant 
and  our  decision  to  double  the  capacity  as  soon  as  the  details 
are  worked  out  shows  that  we  are  successful,”  said  Mr.  Chap¬ 
pell.  “We  are  shipping  an  average  of  three  carloads  a  week 
from  Marysvale  to  Jacksonville,  Fla.,  and  as  the  potash  mar¬ 
ket  is  higher  than  ever  before  we  are  enjoying  the  benefit  of 
the  high  price.  I  have  been  over  the  new  discovery  of  alunite 
at  Marysvale,  and  while  it  is  a  good  ore,  yet  we  took  samples 
from  it  a  long  time  ago  and  decided  that  the  claims  which 
we  are  working  are  higher  in  potash.  We  will  add  to  the 
factory  as  we  think  the  trade  demands.”  Mr.  Chappell  would 
not  comment  upon  the  plant  which  the  Southern  Cotton  Oil 
Co.  is  erecting  on  Great  Salt  Lake  to  extract  potash  from  the 
waters  of  the  lake. 

HOUGHTON,  MICH. — Dec.  8 

There  Is  a  Renewal  of  Interest  in  the  Work  at  the  Lake 
Copper  mine.  Its  remarkable  showing  of  copper  brought 
about  exploration  work  in  numerous  other  neighboring  prop¬ 
erties.  Four  months  ago  Lake  was  reopened  under  the 
management  of  Elton  W.  Walker,  who  made  such  a  record 
in  his  handling  of  the  Mass  Consolidated.  At  the  present 
time  Lake  is  shipping  copper  rock  at  the  rate  of  8,000  tons 
a  month.  The  rock  averaged  during  November  more  than 
40  lb.  of  mineral  to  the  ton,  which  insures  more  than  25  lb. 
refined  copper.  The  underground  work  has  been  pushed 
along  as  rapidly  as  possible.  While  comparatively  limited  ad¬ 
vance  openings  have  been  made,  practically  every  drill  now 
breaking  rock  underground  is  operating  in  very  high-grade 
amygdaloid.  Of  course  the  lode  is  different,  in  many  char¬ 
acteristics,  from  any  other  lode  in  the  Lake  Superior  district 
and  there  is  much  bunching  of  the  rich  spots.  Over  half 
of  the  drills  are  working  today  in  the  places  that  it  was 
found  necessary  to  abandon  when  the  slump  in  the  price  of 
metal  made  necessary  the  suspension  of  all  operations  at 
Lake.  In  addition  to  the  regular  rock  tonnage,  the  Lake  has 
been  taking  out  a  substantial  amount  of  mass  copper,  four 
large  shipments  already  having  been  made  to  the  mill,  so 
that  while  the  net  refined  showing  in  the  smeltery  is  better 
than  25  lb.  this  total  ought  to  be  augmented  to  some  extent. 
The  plan  for  the  present  is  to  continue  the  openings  gradu¬ 
ally,  as  good  showings  develop  and  to  increase  rock  ship¬ 
ments  accordingly. 

That  the  Wolverine  Company  plans  to  absorb  the  White 
Pine  Extension,  as  an  evidence  of  the  expansion  policy  of 
the  Stanton  management,  is  positively  denied.  In  the  first 
place  the  Stanton  management  is  willing  to  go  on  record  to 
the  effect  that  the  Wolverine  has  a  productive  life  of  from  17 
to  20  years.  There  is  no  doubt  at  all  that  the  policy  of  seek¬ 
ing  copper  rock  in  the  footwall,  and  back  of  the  footwall,  is 
working  out  very  satisfactorily  and  has  added  materially  to 
the  length  of  life  of  the  mine.  It  will  take  at  least  five  years 
to  open  to  the  bottom  of  the  property  and  12  to  15  years 
to  mine  back  to  surface  and  plans  are  being  made  accord¬ 
ingly.  The  Michigan  management  of  the  White  Pine  Exten¬ 
sion  property,  will  at  the  same  time,  be  in  charge  of  Theodore 
Denglar,  who  has  been  in  charge  of  the  Wolverine  and  Mo¬ 
hawk  properties  of  the  Stanton  Interests  for  the  past  fe_w 
years  with  such  excellent  results.  Fred  B.  Close,  who  has 
been  active  in  the  diamond  drilling  and  original  development 


work  at  the  Extension  property  will  be  superintendent  in 
charge  and  will  make  his  permanent  residence  in  Ontonagon 
county  within  the  week.  William  R,  Bolley,  formerly  super¬ 
intendent  of  the  Baltic  mine  of  the  Copper  Range  Consoli¬ 
dated  will  be  assistant  superintendent,  thus  assuring  the 
White  Pine  Extension  as  efficient  active  management  as  is 
possible  to  secure,  in  addition  to  the  strength  of  the  Stanton 
control  in  the  east. 

The  Inclination  and  Desire  of  Lake  Superior  Shareholders 

of  the  Adventure  property  to  have  some  actual  operations 
started  likely  will  find  expression  in  a  public  letter  addressed 
to  the  shareholders  in  the  near  future.  The  Eastern  manage¬ 
ment  evidently  does  not  feel  the  necssity  for  taking  any  ag¬ 
gressive  action  at  this  time.  Renewal  of  interest  in  explora¬ 
tive  prospects  at  the  Adventure  has  come  about  through  the 
latest  developments  at  the  South  Lake  property,  which  last 
week  cut  the  Butler  lode  and  found  it  containing  fair  copper 
rock.  While  on  lateral  development  of  this  lode  on  the  South 
Lake,  has  as  yet  been  done,  the  showing  where  the  cut  was 
made  was  better  than  anticipated  and  fosters  the  belief  that 
this  formation  will  have  commercial  merit  for  South  Lake. 
This  adds  another  to  the  list  of  formations  which  are  well 
developed  and  commercially  profitable  at  South  Lake  on  the 
one  side  and  at  Mass  on  the  other  side  of  the  Adventure. 
Each  of  these  lodes  may  be  cut  from  the  Adventure’s  present 
underground  openings.  A  500-ft.  crosscut  from  any  of  the 
lower  levels  could  be  accomplished  at  comparatively  small 
cost  and  would  illustrate  the  worth  of  these  formations.  At 
present,  with  so  much  talk  of  the  South  Lake’s  various  show¬ 
ings  and  the  proof  in  mine  production  at  the  Mass  Consoli¬ 
dated,  the  desire  that  some  activity  should  take  place  at  Ad¬ 
venture  is  well  founded.  The  Lake  Superior  shareholders 
believe  that  if  the  Eastern  management  persists  in  a  do- 
nothing  policy  now,  there  never  will  be  a  chance  for  activ¬ 
ity  at  the  mine.  Engineers  here  acquainted  with  the  condi¬ 
tions  believe  that  Adventure,  with  the  present  metal  mar¬ 
ket,  could  be  operated  on  production  from  abandoned  open¬ 
ings  with  success.  The  proposal  freely  suggested  in  the 
Michigan  district  is  that  management  be  passed  to  the  share¬ 
holders  here  who  desire  renewed  operations  and  are  willing  to 
pay  an  assessment  for  that  purpose. 

PIOCHE,  NEV. — Dec.  6 

The  Old  Day-Brlstol  Properties  during  the  year  passed 
from  Receiver  H.  E.  Freudenthal  to  the  Consolidated  Cali- 
fornia-Nevada  Co.,  Geo.  E.  Bent,  superintendent.  The  2-mi. 
tram,  eliminating  a  15-mi.  haul,  is  being  operated  success¬ 
fully,  and  several  new  orebodies  have  been  recently  developed 
on  the  properties.  The  production  is  about  1,000  tons  of  good- 
grade  copper  Ore  per  month  and  conditions  indicate  a  larger 
production  in  the  future.  A  mill  has  recently  been  installed 
on  the  old  Comet  property  which  is  successfully  separating 
and  concentrating  lead-silver-tungsten  ores.  E.  D.  Smiley  is 
manager.  During  the  year  there  has  been  considerable  activ¬ 
ity  in  the  Groom  district,  owing  largely  to  a  lease  by  Tom 
McCormab  on  the  old  Poncin  property.  The  lease  has  shipped 
several  cars  of  high-grade  lead  ore  since  a  road  to  Indian 
Springs  on  the  Las  Vegas  &  Tonopah  R.R.  has  been  put  in 
condition,  and  the  opening  of  the  road  has  encouraged  pros¬ 
pectors  to  start  work  on  adjoining  claims.  During  the  latter 
part  of  the  year  two  motor  trucks  were  put  on  the  80-mi. 
haul  from  the  old  Briscoe  property  to  Pioche,  and  an  aver¬ 
age  of  about  100  tons  of  high-grade  silver-lead  ore  will  be 
shipped  monthly.  In  October  about  15  men  were  put  to  work 
sinking  the  main  shaft  on  the  Atlanta  ground,  and  Supt.  J.  J. 
Stubbenbord  advises  that  the  force  will  probably  be  increased 
in  the  near  future.  There  is  already  developed  oh  the  prop¬ 
erty  a  considerable  body  of  low-grade  gold  ore,  but  cheap 
power  must  be  secured  to  make  it  pay.  A  new  compressor 
has  recently  been  installed.  Considerable  development  work, 
with  satisfying  results,  has  been  done  on  the  old  Easter  prop¬ 
erty  since  the  installation  of  machinery.  J.  W.  Taylor  is  in 
charge. 

TORONTO — Dec.  11 

With  the  Freeslng  of  the  Yukon  River,  the  winter  highway 
to  the  railroad  terminus  at  White  Horse  was  opened  Dec.  6, 
three  horse-drawn  stages  moving  each  way. 

Coincident  with  the  Reorganisation  of  the  Canadian  Shell 
Committee,  which  has  been  superseded  by  a  new  body  to  be 
known  as  the  Imperial  Munitions  Board,  a  commission  has 
been  created  to  Inquire  into  the  supply  and  sufficiency  of  raw 
material  in  Canada  required  for  the  production  of  munitions 
of  war  and  the  best  methods  of  conserving  the  same.  The 
commission  includes  Col.  Thomas  Cantley,  president  of  the 
Nova  Scotia  Steel  and  Coal  Co.  as  chairman;  E.  Carnegie,  of 
Welland,  Ont.,  George  W.  Watts,  of  Toronto,  Robert  Hobson, 
of  Hamilton,  Ont.,  Senator  Wm.  C.  Edwards,  of  Ottawa,  and 
George  C.  Mackenzie,  of  the  Canadian  Mines  Department. 
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ALASKA 

THOMAS  CULROSS  (Port  Wells)— Will  install  machin¬ 
ery.  J.  B.  Howard  will  be  in  chargee  of  installation. 

E.  E.  FLEMING  (Chichagof  Island) — Sinking  shaft  on 
gold-copper  property  about  14  mi.  from  Chichagof  mine. 
Will  work  all  winter. 

J.  A.  HERBERT  COAL  MINE  (Seldovia)— Shipping  coal 
to  Seward  regularly,  where  it  is  marketed  by  A.  G.  de  Sher- 
binin.  Quality  of  coal  improving,  as  expected,  on  getting 
further  in  from  outcrop. 

ALASKA  PETROLEUM  AND  COAL  CO.  (Katella)— This 
company  has  just  been  given  patent  to  its  coal  claims  in 
Behring  coal  field.  Property  is  about  20  ml.  from  salt  water 
and  on  proposed  extension  of  the  Copper  River  &  N.  W.  Ry. 
T.  S.  Lippy,  of  Seattle,  is  president,  and  C.  B.  Davis,  secretary. 

C.  O.  HOLDING  AND  DEVELOPMENT  (Juneau) — Incor¬ 
porated  with  capital  stock  $1,000,000.  Principal  office,  Dover, 
Del.  John  McLaren,  Lewis  Schulder-Frei,  and  E.  M.  Beyhl, 
of  154  Nassau  St.,  New  York  City,  are  principal  stockholders. 
E.  H.  Austin,  president;  A.  N.  Ward,  secretary,  and  J.  K.  Nevill, 
Alaska,  agent.  Has  bought  and  will  develop  Lemon  Creek 
properties. 

ARIZONA 
Cochise  County 

SOUTH  VIRGINIA  (San  Simon) — Moffitt  and  Creswell  are 
shipping  about  four  cars  per  month  copper  ore  to  El  Paso 
smeltery.  Mine  is  situated  just  north  of  Johnny  Bull  property, 
about  6  mi.  southwest  of  Steins,  N.  M. 


Gila  County 

IRON  CAP  (Globe) — New.  double  drum  hoist,  1,500-ft. 
capacity,  together  with  other  new  equipment  ordered. 

OLD  DOMINION  (Globe) — Copper  production  for  month  of 
November  amounted  to  2,443,000  lb.;  smallest  this  year  since 
May. 

ARIZONA  COMMERCIAL  (Globe) — The  company  is  con¬ 
sidering  plans  for  the  construction  of  a  power  plant.  Power 
is  now  purchased  from  the  Old  Dominion. 

INTERNATIONAL  SMELTING  (Miami) — One  of  three 
reverberatory  furnaces  is  in  operation.  Cottrell  condensing 
process  is  used  in  flues  leading  from  roasting  furnaces  and 
converters,  but  not  in  flues  leading  to  reverberatory  stack. 

Greenlee  County 

CLIFTON-MORENCI-METCALFE  strike  situation  remains 
about  the  same.  Strikers  indulging  in  manhandling  non¬ 
sympathizers  and  defying  law  and  order  generally,  though 
no  spectacular  breaches. 

Marieopa  County 

MAX  DELTA  (Phoenix) — Mine  6  ml.  south  of  Phdenix  has 
resumed  sinking  and  drifting. 

Pluia  County 

CAVILLO  (Tucson) — Cavillo  mine,  40  mi.  west  of  Tucson, 
which  has  been  shipping  40  tons  a  week,  has  been  sold. 

RAY-ARIZONA  (Kelvin) — Small  force  of  men  recently  put 
on  at  development.  Claims  adjoin  Kelvin  Sultana  on  the  west. 

RAY-HERCULES  (Ray) — Two  new  churn  drills  to  be  put 
into  service  soon.  Shipments  of  carbonate  ores  by  leeasers 
continue. 

Yavapai  County 

WHITE  SPAR  (Prescott) — Being  reopened  for  its  anti¬ 
mony  ores. 

CHAMPION  (Prescott) — Active  operations  begun.  Prop¬ 
erty  recently  changed  hands. 

MOUNT  UNION  (Prescott) — To  be  reopened  by  English 
syndicate  after  several  years’  idleness. 

PFAU  (Cherry  Creek) — Contracts  let  for  considerable  de¬ 
velopment  work,  including  500-ft.  of  sinking. 

LADY  ALLDY  (McCabe) — Carload  ore  averaging  $16  gold, 
$6  silver  and  3%  copper  was  shipped  to  Copper  Queen  smeltery 
last  week.  Will  continue  to  ship  carload  per  week. 


CALIFORNIA 
Amador  County 

CHROME  DEPOSITS  in  Mountain  Springs  district  are  being 
developed  by  J.  E.  Medford  of  lone. 

ALLEN  (lone) — New  shaft  is  down  to  500-ft.  point.  Pros¬ 
pect  of  developing  good  copper-bearing  ore. 

ORO  (Plymouth) — Reported  that  this  property  will  be 
reopened  by  Kennedy  Mining  and  Milling  Co.,  of  Jackson. 

RHETTA  (Plymouth) — Formerly  Bay  State,  is  being  re¬ 
opened  and  equipped  with  modern  machinery.  Bayliss  C.  Clark 
is  superintendent. 


ONEIDA  (Sutter  Creek) — This  old  mine  reopened  two  or 
three  years  ago  by  South  Eureka  Co.,  but  idle  for  past  year, 
will  be  unwatered  and  further  development  undertaken  by 
deepening  shaft  and  exploring  below  lowest  levels. 

Butte  County 

FORBESTOWN  CONSOLIDATED  (Forbestown) — Reported 
sale  of  property  including  Gold  Bank-Golden  Queen  and  the 
Shakespear  group  and  some  placer  ground  made  to  C.  \V. 
Reece,  of  Salt  Lake  City  for  $270,000.  Reopening  and  devel¬ 
opment  of  these  mines  has  been  in  progress  by  M.  J.  Cooney, 
of  Forbestown  afnd  Fred  J.  Stoer,  of  Oakland.  Gold  Bank- 
Golden  Queen  was  chief  producer  in  early  days  of  quartz  min¬ 
ing  in  Forbestown  district. 

Eldorado  County 

GOLDEN  HATCHET  (Placerville) — Will  unwater  shaft 
with  a  gasoline  driven  pump. 

EUREKA  SLATE  (Placerville) — Large  order  of  slate  for 
Government  warrants  reopening  quarries  at  Slatington.  Im¬ 
provements  of  tramway  will  cost  $5,000.  Motor  trucks  will 
haul  product  from  end  of  tramway  to  Placerville  for  ship¬ 
ment  by  rail. 

Inyo  County 

WILSHIRE  (Bishop) — Operation  suspended  for  winter; 
only  watchman  now  at  mine.  During  past  season  average 
battery  assay  $11.40  per  ton;  5,000  tons  mined  and  milled, 
producing  a  total  of  $55,000. 

Kern  County 

BLACK  HAWK  (Randsburg) — Cleanup  of  8  tons  of  ore  at 
Red  Dog  mill  last  week  returned  $2,000. 

Nevada  County 

PERRIN  (Grass  Valley) — Will  reopen  this  mine  formerly 
known  as  Prudential. 

Placer  County 

CRANDAL  (Ophir) — Property  sold  at  public  auction  was 
bought  in  by  William  Jull,  administrator  of  estate  of  E.  Jull 
for  amount  of  mortgage  and  cost,  $4,200. 

Shasta  County 

BALAKLALA  (Coram) — About  9,000  tons  a  month  being 
shipped  to  Mammoth  smeltery  at  Kennett.  Employs  125  men. 
George  S.  Ferguson  is  in  charge. 

Sierra  County 

ALHAMBRA  (Poker  Flat) — Work  in  tunnel  begun;  will 
continue  during  winter.  Mill  to  be  erected  next  spring.  Caul¬ 
field  and  McFarlane  in  charge  for  Senator  L.  V.  Ulrey,  of 
Pennsylvania. 

Tulare  County 

PORTERVILLE  MAGNESITE  (Porterville)— Nine  cars  of 
magnesite  amounting  to  600,000  lb.  shipped  during  last  week 
in  November. 

Tuolumne  County 

HOPE  (Sonora) — Arrangements  reported  for  installation 
of  new  machinery,  including  compressors  and  pumps.  George 
W.  Weston  is  general  manager. 

YANKEE  HILL  (Sonora) — Gravel  property  reported  been 
taken  over  by  El  Oro  Dredging  Co.,  of  Oroville,  Charles  Hel- 
man,  manager.  Installation  of  California  type  dredge  is  con¬ 
templated. 

Yuba  County 

A.  B.  C.  MINE  (Brownsville) — Mine  formerly  known  as 
Solano  Wonder,  now  owned  by  Shaw  &  Batcher  and  J.  C. 
Campbell  is  being  put  in  shape  for  operation. 

COLORADO 

Ouray  County 

CAMP  BIRD  (Ouray) — For  quarter  ended  Sept.  30  crushed 
8,110  dry  tons  ore.  Receipts  from  sale  of  bullion  and  con¬ 
centrates  $291,786;  working  expenses,  $86,121. 

San  Miguel  County 

TOMBOY  (Telluride) — Return  for  month  of  November; 
Mill  ran  28  days;  crushed  12,000  tons  of  ore,  yielding  bullion. 
$42,000;  concentrates  shipped,  $44,500;  expenses  for  period, 
$59,300;  profit,  $27,200. 

IDAHO 

Shoshone  County 

SUNSET-BANNER  (Wallace) — This  group,  adjoining  Beebe 
group  on  Beaver  Creek,  has  been  bonded  to  John  D.  Beebe 
for  $75,000. 

AMAZON-MANHATTAN  (Wallace) — Work  resumed  on  this 
Carbon  Creek  property,  recently  purchased  by  Interstate-Cal - 
lahan,  which  has  also  secured  Blue  Grouse  group,  lying  be¬ 
tween  Amazon-Manhattan  and  Interstate. 

CASTLE  ROCK  (Wallace) — Crosscut  to  vein  from  200  level 
showed  6  ft.  of  4>/f  copper  ore;  now  driving  west  to  cut  down¬ 
ward  extension  of  chimney  of  high-grade  ore  found  in  upper 
level. 

EMPIRE  (Wallace) — Controlling  Horst-Powell  copper  mine 
on  Little  North  Fork,  contracted  for  600-ton  crusher,  30-drlll 
compressor  and  hoist.  Construction  of  mill  building  under 
way,  mill  to  be  completed  in  May. 

AMAZON-DIXIE  (Wallace) — Plans  to  sink  500-ft.  vertical 
shaft  at  point  short  distance  west  of  raise,  crosscutting  to 
vein  at  250  and  500  ft.  If  developments  in  lower  level.s 
are  satisfactory,  mill  will  be  constructed.  Wesley  Everett  is 
manager. 
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IDORA  (Wallace) — Company  plans  to  pool  300,000  shares  of 
issued  stock,  which  will  be  sold  for  $22,500  to  raise  money 
to  meet  payment  on  mortgage  and  provide  funds  for  further 
development.  Sec.-Treas.  Charles  E.  Mallette  states  that  mine 
is  in  position  to  pay  own  way  henceforth. 

CEDAR  CREEK  (Wallace) — Stated  in  circular  letter  issued 
to  stockholders  that  lower  crosscut  tunnel  has  been  extended 
1  125  ft.  Will  cut  vein  at  depth  of  1,100  ft.  In  upper  tunnel, 
milling  ore  is  exposed  for  300  ft.,  and  in  intermediate  tun¬ 
nel  for  1,000  ft.  Winze  125  ft.  deep  for  intermediate  levei,  with 
260  ft.  of  driving,  also  shows  milling  ore. 

INDIANA 

CALDWELL  CHEMICAL  CO.  (Evansville) — Is  receiving 
bids  on  picric-acid  equipment  for  new  plant  at  Spottsville,  Ky., 
which  will  have  capacity  of  100  tons  per  month.  Equipment 
will  include  coke  ovens,  coal-tar  stills,  preheaters,  condensers, 
phenol  recovery  plants,  etc.  C.  O.  Koegel,  202  Woods  Building, 
Evansville,  Ind.,  is  manager. 

MARYLAND 

UNITED  STATES  GOVERNMENT  has  let  contract  for  con¬ 
struction  of  16  steel  retorts  to  be  used  in  manufacture  of  nitric 
acid  at  Indian  Head  smokeless  powder  factory. 

MICHIGAN 

Iron 

OLIVER  IRON  (Ishpeming) — New  hoisting  plant  to  be  in¬ 
stalled  at  Section  16  mine.j 

IRON  MOUNTAIN  LAKE  (Ishpeming) — Shaft  work  will 
be  resumed  first  of  year;  now  down  350  ft.;  will  go  to  600. 

CLEVELAND-CLIFPS  (Ishpeming) — Is  in  market  for 
$200,000  worth  of  machinery;  rock  drills,  sharpeners,  hoists, 
compressors,  etc. 

VIRGIL  (Iron  River) — Operations  will  be  resumed  about 
Jan.  1  by  Wickwire  Mining  Co.  New  property,  shut  down  when 
slump  came  year  ago,  is  being  unwatered. 

ATHENS  (Negaunee) — Shaft  is  now  down  about  1,100  ft. 
About  90  ft.  per  month  is  being  made.  New  skip  hoist  is  to 
be  installed.  Thus  far  cage  hoist  has  been  doing  all  of  the 
work.  Shaft  is  being  concreted.  Will  go  down  to  2,400  ft. 

MINNESOTA 
Cuyuna  Range 

FERRO  (Ironton) — Now  being  unwatered.  New  machinery 
and  boilers  will  be  installed. 

MANGAN  IRON  AND  STEEL  (Ironton) — Work  started  on 
lath  shaft  to  be  sunk  on  company’s  property,  which  adjoins 
Cuyuna-Mille  Lacs. 

MINNESOTA  DEVELOPMENT  (Manganese) — Has  started 
drilling  on  lands  west  of  Iron  Mountain  mine,  where  it  has 
considerable  acreage  under  option. 

MEACHAM  (Crosby) — After  idlness  of  several  years  un¬ 
derground  operation  is  being  gotten  ready  for  production. 
Has  modern  concrete  shaft  but  has  never  shipped  any  ore. 
Operated  by  Rogers-Brown  Ore  Co. 

Mosabi  Range 

TIOGA  (Chisholm) — Last  building  has  now  been  moved 
from  property,  and  operations  will  start  soon. 

VICTORIA  (Virginia) — After  idleness  of  four  years,  this 
property  of  Republic  Iron  and  Steel  Co.  now  has  150  men 
working  underground.  Product  being  stockpiled. 

ORDEAN  (Virginia) — Two  shifts,  aggregating  over  100 
men,  started  on  stripping  operations  at  this  property,  imme¬ 
diately  east  of  Sliver;  600,000  yards  of  overburden  will  be 
removed,  and  property  will  ship  next  season. 

MISSOURI-KANSAS-OKLAHOMA 

JAMES  MURPHY  MILL  (Galena,  Kan.) — Shut  down  for 
improvement;  $5,000  to  be  spent.  Three  sludge  tables  to  be 
installed. 

SAMBO  MINING  (Joplin,  Mo.) — Situated  near  Lincolnville, 
Okla.  Has  30-acre  lease  on  Buck  land.  Will  install  300-ton 
mill;  framework  already  up.  Charles  Hart  is  manager. 

SILVER  COIN  MINE  (Galena,  Kan.) — Has  struck  large 
body  of  ore  at  159-ft.  level,  sheet  formation.  Has  been  handl¬ 
ing  dirt  over  custom  mills,  believes  mine  now  justifies  erect¬ 
ing  concentrating  plant,  expects  to  let  contract  soon  for  150- 
ton  plant. 

W.  B.  BASH  AND  ASSOCIATES  (Joplin  Mo.) — Have  ob¬ 
tained  lease  of  Ewers  forty  near  Lincolnville,  Okla.  Will  ex¬ 
pend  $4,000  or  $5,000  in  Improving  mill  already  on  ground. 
Shaft  is  down  to  150-ft.  level;  expect  to  go  to  250  where  drill 
holes  show  20  ft.  high-grade  ore. 

NORTH  EMPIRE  (Galena,  Kan.) — Land  has  been  drained. 
Mill  has  been  operating  on  tailings,  but  will  now  work  on 
dirt  from  ground  as  well  as  tailings.  Produced  car  and  half 
of  ore  last  week.  Ground  has  been  idle  for  several  years;  will 
be  consistent  producer  from  now  on.  E.  H.  Stearns  is  super¬ 
intendent. 

G.  C.  MOORE  AND  ASSOCIATES  (Galena,  Kan.) — Have 
taken  5-acre  lease  from  the  Southside  Mining  Co.  Land  situ¬ 
ated  on  west  forty.  Will  install  pumps  and  drain  ground; 
many  shafts  are  already  down  to  the  65-ft.  ore  level;  expect 
to  drain  ground  to  150-ft.  level  where  good  run  of  ore  has 
been  developed  through  drilling;  will  lease  part  of  land  to 
miners;  expect  to  erect  custom  mill  to  handle  ore  after  ground 
is  drained  and  opened  up. 

MONTANA 
Sliver  Bow  County 

ANACONDA  COPPER  (Butte) — Production  of  copper  at 
VVashoe  and  Great  Palls  in  November  was  24,400,000  lb.,  against 
24,900,000  lb.  In  October.  Total  production  for  11  months  of 
1915  totaled  229,200,000  lb. 

EAST  BUTTE  (Butte) — On  Dec.  1,  company  paid  off  last  of 
its  indebtedness  of  $500,000.  Original  debt  created  by  pur¬ 
chase  of  Plttsmont  property  was  $2,500,000,  all  of  which  has 


been  paid  off  from  earnings  in  past  six  years.  Will  put  400- 
ton  flotation  plant  in  operation  this  week. 

BUTTE  &  SUPERIOR  (Butte) — In  November  broke  all  for¬ 
mer  records  for  production.  Total  tonnage  at  Black  Rock 
52,430,  which  is  7,000  tons  more  than  any  previous  .month. 
From  this,  15,050  tons  of  concentrates,  containing  16,000,000  lb. 
of  zinc  were  produced.  Payrolls  are  estimated  at  between 
$190,000  and  $200,000. 

NEVADA 
Churchill  County 

NEVADA  WONDER  (Wonder) — During  fiscal  year  ended 
Sept.  30,  mine  produced  58,124  tons,  gross  value,  $812,119; 
average  $13.97  per  ton.  Expenses  were  $503,335;  profit  $308,- 
783.  Miscellaneous  income  was  $278  and  milling  company’s 
profit  $18,496,  making  total  profit  of  $327,557  for  year. 

Esmeralda  County 

GOLDFIELD  CON.  (Goldfield) — Preliminary  estimate  for 
November:  32,160  tons  milled;  gross  value,  $199,800;  operating 
expense,  $147,000;  net  realization,  $52,783. 

Humboldt  County 

FIRST  DEEP  WORK  IN  WILLARD  to  prove  depth  is  about 
to  be  undertaken  at  Kaiser  lease  on  Sheepherder’s  Dream.  B. 
T.  Godfrey,  of  San  Francisco,  has  bought  in  on  lease  and  is 
now  bringing  in  hoist  for  new  work.  Last  finds  in  ground 
indicate  that  old  high-grade  streak  has  been  recovered  and  it 
is  asserted  that  there  are  several  thousand  dollars  in  sight 
at  present. 

ROCHESTER  MINES  (Rochester) — Made  third  bullion 
shipment  for  month,  three  bars,  valued  at  $3,600.  Two  pre¬ 
vious  consignments  bring  November  shipments  up  to  $33,600. 

Lincoln  County 

DEMIJOHN  CON.  (Pioche) — Has  had  10  men  on  develop¬ 
ment  work  for  last  six  months,  in  course  of  which  some  ore 
has  been  extracted. 

AMALG.4MATED-PIOCHE  (Pioche) — Has  worked  continu¬ 
ously  entire  year  with  force  of  100  men;  product  argentiferous 
lead-zinc  sulphides.  High-grade  sorted  and  shipped  crude, 
but  a  considerable  tonnage  of  low-grade  accumulated.  Some 
form  of  flotation  process  expected  to  solve  treatment  difficul¬ 
ties.  H.  R.  van  Wagenen  is  in  charge. 

YUBA  LEASING  (Pioche) — During  year  installed  100-hp. 
gasoline  engine  and  compressor  at  old  No.  3  shaft,  and  built 
and  put  into  operation  50-ton  mill  to  treat  gold-silver-lead 
ores  from  its  lease  of  old  properties  along  Yuba  dike  now 
controlled  by  the  Amalgamated-Pioche.  Mill  is  working  satis¬ 
factorily,  and  another  unit  may  soon  be  added  to  treat  cus¬ 
tom  ores.  A.  Y.  Smith  is  manager. 

PRINCE  CON.  (Pioche) — Working  force  of  about  100  men 
during  entire  year,  succeeded  in  putting  Pioche  back  among 
dividend-paying  camps  after  lapse  of  about  40  years.  Large 
production,  coupled  with  favorable  market,  has  enabled  this 
company  to  pay  $125,000  in  dividends  during  year  out  of  its 
lead-silver-manganese  production  of  approximately  125,000 
tons.  In  meantime  development  work  exposed  additional 
bodies  of  low-grade  similar  to  those  now  being  shipped,  and 
considerable  high-grade  has  been  located  below  water  level. 
A  100-hp.  gasoline  engine  added  to  equipment  during  year. 
Under  management  of  M.  C.  Godbe. 

Nye  County 

TONOPAH  ORE  PRODUCTION  for  week  ended  Dec.  4  was 
9,497  tons,  valued  at  $201,406,  compared  with  9,951  tons  week 
previous.  Producers  were:  Tonopah  Belmont,  3,111  tons; 
Tonopah  Mining,  2,675;  Tonopah  Extension,  1,850;  Jim  But¬ 
ler,  1,100;  West  End,  705;  North  Star,  112;  miscellaneous 
leases,  194  tons. 

Storey  County 

MEXICAN  (Virginia) — On  2,500  level  west  crosscut  No.  2A 
started  and  advanced  10  ft.  through  porphyry  and  quartz  of 
low  assay;  on  2,700  level  similar  work  and  results.  Mexican 
mill  crushed  368  tons  of  custom  ore,  average  $22.83. 

SIERRA  NEVADA  (Virginia) — On  2,500  level  advanced 
west  crosscut  8  ft.  through  low-grade  ore,  disclosed  in  bottom 
of  face,  averaging  $94.  Stoping  continued  in  No.  1.  Shipped 
125  tons  to  Mexican  mill,  average  $13.63. 

OPHIR  (Virginia) — On  2,500  level  west  crosscut  from 
southwest  drift  driven  9  ft.  with  face  in  porphyry  and  quartz 
of  low  assay.  North  drift  from  winze  station  advanced  8 
ft.  in  loose  ground.  Saved  372  cars  of  ore;  shipped  320  tons 
to  mill. 

CROWN  POINT-BELCHER  (Gold  Hill)— Saved  260  cars  of 
mill  rock  from  No.  1  stope,  1,600  level.  In  joint  incline  water 
was  held  65  ft.  below  1,600  level  and  repairs  made  between 
1,400  and  1,500  levels.  Jacket  mill  received  690  tons  dump 
rock  and  192  tons  mine  rock;  90  tons  shipped  to  gloryhole 
from  shaft  bins.  Bar  of  bullion  shipped. 

UNION  (Virginia) — East  crosscut  from  top  of  raise  to  2,400 
level  extended  4  ft.,  face  in  ore,  average  $20.  At  9-ft.  point 
north  drift  driven  4  ft.  in  ore,  average  $35.  South  Drift  driven 
4  ft.  in  ore,  average  $65.  Saved  from  this  work  61  tons,  aver¬ 
age  $41.50.  Raise  in  No.  I  stope  in  $18  ore;  59  tons  of  ore 
saved,  average  $16.52.  Saved  from  No.  2  and  No.  3  stopes 
43  tons,  averaging  $8  and  80  tons  averaging  $35.60. 

NEW  JERSEY 

Hudson  County 

NATURAL  PRODUCTS  REFINING  CO.  (Jersey  City)— Man¬ 
ufacturer  of  bichromate  of  potash  and  bichromate  of  soda,  is 
building  an  extension  to  its  plant;  estimated  cost  of  which  is 
$50,000. 

NEW  MEXICO 

Grant  County 

OCTO  (Lordsburg) — Has  begun  shipping  silver-lead  ore. 

SAN  FERNANDO  (Tyrone) — Has  taken  over  from  O.  D. 
Warnock  group  of  gold-silver-copper  claims  5  mi.  south  of 
Tyrone  and  will  deepen  92-ft.  shaft.  Vein  in  bottom  of 
shaft  runs  $18  gold,  14  oz.  silver  and  18%  copper. 

PHELPS-DODGE  (Tyrone) — Company  is  awaiting  plans 
of  townsite  and  houses  from  Grosvenor  Goodhue,  New  York, 
before  proceeding  with  extensive  construction.  Contract  for 
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15  “American”  houses  to  cost  about  $3,000  each  has  been  let; 
about  25  stucco  houses  costing  $2,000  have  been  completed. 
Parker  hospital  will  soon  be  nnished  at  cost  of  $58,000. 

SAVANNA  COPPER  (Silver  City) — Deal  just  consummated 
whereby  company  disposes  of  holdings  in  Burro’  Mountain 
District,  aggregating  nearly  2,600  acres.  Property  adjoins 
Phelps-Dodge  holdings  and  has  considerable  deposit  of  dis¬ 
seminated  copper  ore  developed  bv  drilling.  Burro  Mountain 
acreage  alone  is  being  disposed  of,  leaving  the  Savanna  com¬ 
pany  some  valuable  gold  claims  in  Pinos  Altos  Mountains. 

liincoln  County 

WHITE  OAKS  CON.  (White  Oaks) — Incorporated  in  state 
of  Delaware  for  $250,000,  has  been  admitted  to  do  business  in 
New  Mexico. 

Otero  County 

IRON  DUKE  (Jarilla) — J.  H.  Parker  is  opening  up  iron 
deposits  and  will  begin  shipping  to  Pueblo  soon  as  1-ml. 
extension  of  3-ml.  Rock  Island  spur  from  Orogrande  is  com¬ 
pleted.  Road  is  now  being  graded. 

TENNESSEE 

Polk  County 

TENNESSEE  COPPER  (Copper  Hill)— It  is  reported  that 
large  powder  mill  will  be  established  at  Copper  Hill,  Tenn., 
to  utilize  sulphur  and  sulphuric  acid  produced  from  smeltery 
fumes. 

UTAH 

Juab  County 

TINTIC  ORE  PRODUCTION  for  November  was  482  car¬ 
loads,  estimated  24,100  tons,  valued  at  $600,000,  compared  with 
643  carloads  in  October  and  506  cars  in  September.  Ship¬ 
pers  were:  Chief  Consolidated,  113  cars;  Iron  Blosson,  88; 
Centennial-Eureka,  68;  Mammoth,  54;  Eagle  &  Blue  Bell,  52; 
Gemini,  26;  Grand  Central,  16;  Gold  Chain,  8;  May  Day, 
8;  Dragon  Consolidated,  8;  Beck  Tunnel,  7;  Bullion  Beck,  6; 
Colorado,  4;  Lower  Mammoth,  4;  Yankee  Consolidated,  3; 
Carisa  lease,  3;  Victoria,  3;  Eureka  Hill,  2;  Mineral  Utah 
2;  Uncle  Sam,  2;  Black  Jack,  1;  Gddiva.  1;  Ridge  &  "Valley,  1; 
Plutus,  1;  Victor  Consolidated,  1;  Minnie  Moore  lease,  1;  Utah 
Ore  Sampler,  1  car. 

CHIEF  CONSOLIDATED  (Eureka) — Preparations  being 
made  for  development  of  large  acreage  recently  acquired  in 
east  and  north  Tintlc,  greater  part  being  near  Lehi-Tintic, 
Selma  and  Delamar. 

EMERALD  (Mammoth) — Mineralized  ground  has  been  cut 
by  drift  on  1,000  level.  Country  rock  is  brecciated  limestone, 
with  quartz,  iron  and  manganese.  Development  is  in  progress 
in  winze  from  700. 

GEMINI  (Eureka) — Pumps  have  lowered  water  in  this 
property,  and  in  Ridge  &  Valley  to  1,700  level,  and  are  able 
to  take  care  of  flow  by  operating  3%  hours  a  day.  Ship¬ 
ments  amount  to  about  1,500  tons  a  month. 

MAMMOTH  (Mammoth) — November  shipments  were  64 
cars;  438  cars  shipped  during  11  months,  last  flve  months 
showing  output  more  than  double  that  of  first  six.  Recent 
And  of  lead-silver  ore  on  1,600  level  being  developed,  and  on 
400  level  there  is  large  body  of  low-grade  copper  ore  from 
which  shipments  are  to  be  increased.  Copper  ore  in  other 
parts  of  the  mine  carries  from  8  to  10%  copper. 

LOWER  MAMMOTH  (Mammoth) — After  payment  of  re¬ 
cently  declared  dividend  of  $10,000  there  will  be  $6,000  left  in 
treasury.  Both  company  and  leasers  are  producing  zinc  ore 
from  between  1,600  and  1,700  levels.  Lead-silver  ore  also 
being  shipped.  Development  both  on  1,000  and  700  levels 
encouraging.  Raise  from  latter  level  will  later  be  connected 
with  700,  to  afford  better  ventilation  as  well  as  opportunity 
of  prospecting  new  ground  in  southern  part  of  property. 

Salt  Lake  Connty 

SELLS  MINING  (Alta) — Development  in  ore  continues  in 
recent  strike  at  this  property,  and  drifting  is  being  done  in 
ore  northeast  and  southwest.  Width  has  not  been  determined, 
except  at  one  point,  where  there  was  about  10  ft.  of  shipping 
grade.  Ezra  Thompson,  president  of  Cardiff  has  bought  50,000 
shares  6f  stock. 

CONGOR  MINING  (Bingham) — Is  developing  vein  from 
4,000-ft.  tunnel  of  Montana-Bingham.  Car  of  sulphide  ore 
has  been  shipped,  running  well  in  copper,  and  carrying  some 
silver  and  gold.  Vein  is  from  two  to  three  feet  thick,  and 
there  is  more  than  1,000  ft.  on  dip  to  surface.  Drifting  on 
vein  north  and  south.  Work  is  about  100  ft.  from  face  of 
Montana-Bingham  tunnel  in  Bingham  Amalgamated  ground, 
but  dip  or  rise  of  vein  toward  surface  it  is  thought  will  carry 
apex  on  Congor  claims.  Two  sets  of  leasers  are  also  working 
in  Montana-Bingham  tunnel  at  around  300  and  500-ft.  points. 

Snmmit  County 

PARK  CITY  shipments  for  the  week  ended  Dec.  3 
amounted  to  3,284,066  lb.  November  (Shipments  were  147  cars 
or  6,618  tons,  86  cars  having  been  shipped  over  the  Union 
Paclflc,  and  61  cars  over  the  Denver  &  Rio  Grande. 

ONTARIO  (Park  City) — Centrifugal  pump  of  1,000-gal. 
capacity  per  min.  has  been  ordered,  and  will  be  installed  on 
1,700-ft.  level. 

COLUMBUS  EXTENSION  (Alta)— Work  is  being  done  with 
view  to  cutting  downward  extension  of  orebody  in  old  Toledo 
workings,  reported  to  have  produced  $1,000,000  In  early  days 
of  camp. 

Tooele  County 

IN  DRY  CANTON  DISTRICT  near  Stockton,  regular  ship¬ 
ments  are  being  made  from  Ferguson  lease  on  Mono  Develop¬ 
ment,  from  Hidden  Treasure,  and  Queen  of  the  Hills;  latter 
property  producing  zinc  ore,  running  40%  or  over.  Wander¬ 
ing  Jew  has  car  of  ore  ready  for  market. 


CANADA 
British  Columbia 

BRITISH  COLUMBIA  COPPER  (Greenwood)— Is  output¬ 
ting  at  rate  of  350,000  lb.  blister  copper  with  smeltery  working 
at  one-third  capacity.  Company  is  planning  betterments,  to 
cost  $1,000,000,  including  200-ton  concentrator  at  or  near  Cop¬ 
per  Mountain  and  power  plant  at  Princeton.  Delay  in  start¬ 
ing  construction  caused  by  lack  of  transportation;  has  been 
officially  announced  that  if  Kettle  Valley  Ry.  is  not  extended 
from  Princeton  to  Copper  Mountain,  mining  company  will 
build  aerial  tram  9  ml.  long  to  transport  output  of  proposed 
mill. 

Ontario 

TEMISKAMING  &  HUDSON  BAY  (Cobalt)— Mine,  which 
has  been  closed  down  for  some  months,  is  about  to  resume. 

NIPISSING  (Cobalt) — In  November  mined  ore  estimated 
net  value  $164,846  and  shipped  bullion  from  Nipissing  and 
customs  ore  $275,767. 

KERR  LAKE — (Cobalt) — Pumping  on  Kerr  Lake  has 
ceased  and  further  drainage  will  be  limited  to  pumping  out 
of  surface  water  and  mud  from  basin. 

MOOSE  MOUNTAIN  (Sellwood) — Car  of  concentrates 
shipped  to  New  York  in  hope  of  perfecting  briquetting  process, 
which  has  been  principal  difficulty.  Experiments  being  made 
by  John  L.  Baker. 

HOLLINGER  (Porcupine) — Usual  four-weekly  statement 
for  period  ended  Nov.  4  shows  gross  profits  $184,769,  from 
treatment  of  28,401  tons  of  ore;  average  value  of  $10.34. 
Working  costs  $3.29  per  ton  milled.  Mill  also  treated  10,495 
tons  of  ore  for  Acme. 

BEAVER  (Cobalt) — Quarterly  report  for  period  ended  Nov, 
30  shows  cash  on  hand,  $122,674;  silver  in  ore  on  hand,  at 
smelters  and  in  transit  220,015  oz.  Additions  to  mill  have 
fceen  completed  and  it  is  now  treating  126  to  160  tons  a  day. 
Main  shaft  has  reached  depth  of  1,236  ft. 

DOME  (Porcupine) — Statement  for  six  months  ended  Sept. 
30  shows  162,363  tons  of  ore  milled  from  which  was  recovered 
$731,802;  average,  $4.42  a  ton.  Total  income  for  period  was 
$800,360  and  net  earnings  $433,902.  Production  for  November 
will  show  recovery  of  $160,000  from  28,900  tons;  average  about 
$5.50  per  ton. 

MEXICO 

Chihuahua 

ROSARIO  (Guadalupe  y  Calvo) — Being  redeveloped  by 
English  company,  is  doggedly  plodding  along,  packing  in 
machinery  on  burros  from  Parral  a  14-day  trip.  Have  been 
no  military  operations  in  that  section  recently.  Foundation 
for  200-ton  mill  has  been  laid,  and  all  machinery  has  been 
shipped;  some  already  on  the  ground.  This  mine  was  opened 
up  and  worked  about  76  years  ago  by  two  Scotch  brothers 
named  Macintosh,  but  was  abandoned  before  it  was  really 
developed.  Deepest  shaft  is  only  450  ft.  while  main  working 
shaft  is  only  160  ft.,  or  76  ft.  below  river  bed.  Estimated 
old  dump  contains  365,000  tons  of  $10  stuff. 

Sonora 

PORT  AGUA  PRIETA  during  October  passed  134  cars 
(4,689  tons)  ore,  valued  at  $1,201,000;  consisted  of  copper,  $722,- 
000;  silver,  $293,000;  gold,  $186,000.  Moctezuma  Copper, 
Nacozarl,  lead  with  104  cars.  El  Tlgre  shipped  55  bars  gold 
and  silver  bullion. 

CANANEA  CONSOLIDATED  (Cananea) — Train  service  be¬ 
tween  Naco  and  Cananea  has  been  resumed  but  definite  date 
of  resumption  of  work  at  Cananea  has  not  been  decided  upon, 
but  expectations  are  to  start  up  within  a  few  days.  Plant  is 
in  good  shape  after  the  Villa  evacuation  and  can  be  started 
up  without  delay.  Men  have  been  notified  to  return  ready 
to  resume  positions.  Some  supplies  have  already  gone  in 
to  relieve  the  distress  experienced  after  the  confiscation  of 
all  available  food  stuffs  by  Villistas. 

CENTRAL  AMERICA 

Nicaragua 

LINDA  VENTURA  (Wawa) — Mr.  W.  B.  Mllllken  is  erecting 
cyanide  mill  at  the  Linda  Ventura  mines,  Wawa  River,  Blue- 
fields,  which  he  expects  to  have  in  successful  operation  in 
February.  He  will  then  return  to  his  Denver  office. 

SOUTH  AMERICA 
Chile 

BRADEN  (Rancagua) — In  November  produced  3,684,000  lb. 
of  blister  copper,  compared  with  3,726,000  in  October. 

PERU 

CERRO  DE  PASCO  (Lima) — Production  in  November  was 
6,000,000  lb.  of  copper.  This  is  approximately  1,000,000  lb. 
larger  than  average  monthly  production  heretofore. 

AFRICA 
Belgian  Congo 

TANGANYIKA  CONCESSION  (Katanga) — During  10  months 
ended  Oct.  31,  Union  Mlniere,  subsidiary  of  Tanganyika  Con¬ 
cession,  produced  24,630,000  lb.  of  copper.  Production  for 
entire  year  19l4  was  but  21,444,000  lb.;  in  the  16  months  up 
to  Dec.  31,  1916,  output  amounted  to  only  30,000,000  lb.  Octo¬ 
ber  production  was  2,606,000  lb.  Plans  in  hand  for  enlarge¬ 
ment  of  plant  to  enable  production  of  60,000,000  lb.  during 
1916. 

RhodeHla 

GOLD  PRODUCTION  IN  OCTOBER  is  reported  at  81,161 
oz. ;  for  the  10  months  ended  Oct.  31  it  was  760,044  oz.,  or 
$15,710,110.  ()ther  mineral  production  for  the  10  months  was 
153,048  oz.  silver,  2,906  tons  copper,  26  tons  lead,  1,486  tons 
asbestos,  48,261  tons  chrome  ore  and  331,029  tons  coal. 

ASIA 

Chosen 

CHIKSAN  MINING  CO.  (Chlksan) — Has  contracted  with 
New  York  Engineering  Co.  for  a  10-cu.ft.  steel  gold  dredge, 
having  clay  bypass  and  resoiling  equipment. 


December  18,  1916 
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Metal  Markets 

NBW  YORK — Dec.  15 

All  the  markets  were  dull  and  uninteresting  during  the 
last  week.  In  the  cases  of  both  lead  and  spelter,  however, 
there  were  advances  that  are  rather  inexplicable. 

G)pper,  Tin,  Lead  and  Zinc 

Copper — Business  of  moderate  proportions  was  transacted 
from  day  to  day  both  for  domestic  and  foreign  account.  The 
aggregate  was  probably  a  little  larger  than  In  the  previous 
week.  Some  considerable  orders  were  placed  by  Connecticut 
brass  makers,  presumably  for  ammunition  purposes.  The 
price  of  the  large  producers  Is  generally  19  %c.,  r.  t.,  and  con¬ 
siderable  business  was  reported  done  at  that  figure,  but  In 
some  quarters  small  concessions  were  made.  There  was  a 
disposition  in  certain  office  to  accept  orders  for  February, 
March  and  April  deliveries  at  further  concessions,  sales  for 
February  being  reported  at  19.55c.,  r.  t.,  and  for  April  at 
19.50c.,  r.  t.  Sales  in  England  were  reported  at  £97@97%. 

Copper  Exports  from  the  United  States  week  ended  Nov.  27 
are  reported  by  the  Department  of  Commerce  at  6,370,971  lb. 
The  larger  items  were  3,547,331  lb.  to  France,  1,120,459  lb.  to 
Russia  and  608,226  lb.  to  England.  Imports  were  1,649,210  lb. 
metal  and  3,280,789  lb.  in  ore  and  matte;  4,929,999  lb.  in  all, 
the  largest  receipts  being  from  Peru. 

Exports  from  Baltimore  for  the  past  week  Included  1,120,- 
201  lb.  copper  to  London;  9.538,535  lb.  copper  to  Havre,  France. 

Copper  Sheets,  base  price  is  25c.  per  lb.  for  hot  rolled  and 
26c.  for  cold  rolled,  with  usual  extras.  Copper  wire  is  21  @ 
21  %c.  per  lb.,  carload  lots  at  mill. 

Tin — A  fair  volume  of  business  was  done  at  prices  which 
changed  but  little  during  the  week. 

Lead — On  Dec.  14  the  A.  S.  &  R.  Co.  unexpectedly  raised 
its  price  to  4.50c.,  New  York,  and  all  of  the  independent  pro¬ 
ducers  Immediately  followed.  The  reasons  that  induced  this 
advance  have  been  the  subject  of  a  good  deal  of  conjecture. 
About  the  beginning  of  the  month  the  demand  for  lead  was 
very  good  and  independent  producers  were  getting  premiums 
over  the  price  of  the  A.  S.  &  R.  Co.,  and  at  that  time  an 
advance  by  the  A.  S.  &  R.  Co.  was  looked  for.  During  the 
following  week,  however,  the  market  was  softer  and  not  only 
did  premiums  disappear,  but  also  independent  producers  who 
quoted  the  trust  price  failed  to  get  business.  The  advance 
of  this  week  occurred  in  what  was  supposed  to  be  a  wobbly 
market;  certainly  it  was  a  dull  one  from  the  viewpoint 
of  the  Independent  producers.  However,  the  advance  had  the 
effect  of  bringing  out  a  considerable  volume  of  new  inquiries. 
The  best  explanation  of  the  advance  is  that  the  A.  S.  &  R.  Co. 
has  sold  so  largely  for  export  that  it  had  reduced  its  avail¬ 
able  supplies  in  this  country  to  relatively  small  proportions. 
There  is  reason  to  believe  that  the  stocks  of  lead  at  the 
several  refineries  in  the  United  States  are  now  pretty  low. 

Spelter — Although  the  business  done  in  this  metal  was  rela¬ 
tively  small,  a  rather  sharp  advance  in  price  occurred  without 
there  being  any  good  reason  for  it  so  far  as  anybody  knows. 
The  volume  of  business  transacted  was  only  moderate.  It 
was  partly  for  domestic  account  and  partly  for  export.  The 
bulk  of  the  business  was  for  deliveries  in  the  first  quarter 
of  1916.  In  the  first  part  of  the  week  round  lots  for  Janu- 
ary-March  delivery  sold  at  14c.  In  the  latter  part  there  was 
a  further  advance.  The  price  for  prompt  spelter  rose  from 
15  to  161^0.  Transactions  for  early  delivery  were  relatively 
small.  The  spelter  market  is  confused  by  operations  of  specu¬ 
lators  and  traders,  and  the  resale  offers  by  consumers  through 
brokers  and  otherwise.  Some  of  the  producers  quote  only 
to  consumers. 

Zinc  Sheets,  base  price  remains  at  $22  per  100  lb.,  f.o.b. 
Peru,  Ill.,  less  8%  discount.  Business  has  been  steady,  with 
good  sales  forward. 

Minor  Metals — Current  quotations  for  Bismuth  are  $4  per 
lb..  New  York. — Cadmium  is  quoted  as  7s.  per  lb.  in  London; 
$1.75  @1.90  per  lb..  New  York. — Chromium  metal,  75c.  per  lb.. 
New  York. — Cobalt  metal,  97%  pure,  is  sold  at  $1.75  @2  per 
lb. — Magnesium,  pure,  holds  to  a  high  price,  $6  per  lb.  being 
asked. — Selenium  varies  from  $2.50  @3  per  lb..  New  York,  for 
large  lots;  $4.50 @5  for  retail  quantities. 


IMPORTS  AND  EXPORTS 

Imports  and  Exports  of  the  Minor  Metals  in  the  United 
States  nine  months  ended  Sept.  30,  in  pounds  except  platinum, 
which  is  in  ounces: 

- Imports - Exports  - 

1914  1915  1914  1915 


Nickel .  28,197,471  38,966,138  21,474,688  21,259,631 

Antimony .  11,665,698  15,372,182  27,109  1,249,325 

Aluminum .  11,831,103  7,374,549  18,939  40,102 

Quicksilver .  27,000  180,491 

Platinum,  oz .  60,683  29,905  143  9 


Exports  include  reexports  of  imported  material.  Nickel 
and  antimony  include  contents  of  ore,  matte  and  regulus. 
Exports  of  aluminum  manufactures — not  included  above — 
were  valued  at  $724,219  in  1914,  and  $2,441,200  this  year. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Dec. 

Sterling 

Exchange 

Silver, 

Cts.  per  Oz, 

Copper 

Tin 

I.ead 

Zinc 

Electrolytic, 
Cts.  per  Lb. 

.8. 

•g  . 

SJS 

mO 

New  York, 
Cts.  per  Lb. 

“js 

oqU 

St.  Louis, 

Cts.  per  Lb. 

• 

19.45 

5.15 

13.00 

9 

4.7150 

56 

@19.55 

37} 

5.25 

@5.20 

@15..  00 

19.45 

5.15 

13.5a 

10 

4.7200 

55} 

@19.55 

37} 

5.25 

@5.20 

@15.50 

19.45 

5.15 

14.00 

11 

4.7163 

56 

@19.55 

37} 

5.25 

@5.20 

@16.00 

19.45 

5.15 

14.00 

13 

4.7113 

55} 

@19.55 

37} 

5.25 

@5.20 

@16.00 

19.45 

5.30 

14.00 

14 

4.7125 

55} 

@19.55 

37} 

5.40 

@5.32} 

@16.00 

19.45 

5.30 

14.50 

15 

4.7163 

55 

@19.55 

37} 

^5.40 

@5.32} 

@16.50 

The  quotations  herein  are  our  appraisal  of  the  average  markets  for  copper,  lead, 
spelter  and  tin  based  on  wholesale  contracts  for  the  ortjy^ary  deliveries  of  the  trade 
as  made  by  producers  and  agencies;  and  represent,  t^he  best  of  our  judgment, 
the  prevailing  values  of  the  metals,  reduced  to  basiS^V  New  York,  ca^,  except 
where  St.  Louis  is  given  as  the  basing  point.  St.  Louis  and  New  Y ork  are  normally 
quoted  0.17c.  apart. 

The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and  wirebars. 
Electrolytic  copper  is  commonly  sold  at  prices  including  delivery  to  the  consumers 
and  is  subject  to  discounts,  etc.  The  price  quoted  for  copper  on  “regular  terms” 
is  the  gross  price  including  freight  to  the  buyer’s  works  and  is  subject  to  a  discount 
for  cash.  'The  difference  between  the  price  delivered  and  the  New  York  cash 
equivalent  is  at  present  about  0.20c.  on  domestic  business.  The  price  of  electro¬ 
lytic  cathodes  is  0.05  to  0.10c.  below  that  of  electrolytic.  Rotations  for  lead 
represent  wholesale  transactions  in  the  open  market  for  good  ordinary  brands. 
Quotations  for  spelter  are  for  ordinary  Prime  Western  brands.  Only  the  St.  Louis 
price  is  herein  quoted,  St.  Louis  being  the  basing  market.  We  quote.the  New  Y ork 
price  at  17c.  per  100  lb.  above  the  St.  Louis  price. 

Silver  quotations  are  in  cents  per  troy  ounce  of  fine  silver. 

Some  current  freight  rates  on  metals  per  100  lb.  are:  St.  Louis-New  York 
17c.;  St.  Louis-Chicago,  6.3c.;  St.  I.ouis-Attsburgh,  13.1c. 


LONDON 


6 

Sil¬ 

ver 

Copper 

Tin 

Lead 

Zinc 

Standard 

Electrolytic 

Spot 

3  Mos. 

£  per 
Ton 

Cts. 

K 

£  per 
Ton 

Cts. 

Fl,^ 

Spot 

3  Mos. 

£  per 
Ton 

Cts. 

K 

9 

26} 

77} 

77} 

97} 

20.54 

166} 

166} 

28 

5.90 

82 

16.27 

10 

26} 

76} 

77} 

97} 

20.55 

168} 

168} 

27} 

5  85 

82 

16.28 

11 

26} 

13 

26  H 

76} 

76} 

97} 

20.53 

166} 

166} 

27} 

5.84 

82 

16.26 

14 

26}} 

76} 

77} 

97} 

20.53 

167} 

167} 

28} 

5.95 

86 

18.12 

15 

26} 

78} 

79} 

98 

20.65 

167} 

167} 

29} 

6,17 

93 

19.60 

The  above  table  gives  the  closing  quotations  on  London  Me^  Exchange. 
All  prices  are  in  pounds  sterling  per  ton  of  2240  lb.,  except  silver  which  is  in  pence 
per  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  are  for  standard 
copper,  spot  and  three  months,  and  for  electrolytic,  price  for  the  latter  being 
suDject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  London  prices, 
in  pounds  sterling  per  2240  lb.,  with  American  prices  in  cents  per  pound  the  follow¬ 
ing  approximate  ratios  are  given,  reckoning  exchange  at  4.80.  £  15  —  3.21e.; 

£20  -  4.29c.;  £30  -  6.43c.;  £40  -  8.57c.;  £60  -  12.85c.  Variations,  £1  - 
0.21  fc. 

. . -  . 
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Other  Metals 

NEW  YORK — Deo.  1.5 

Aluminum — Business  has  been  rather  quieter,  though  de¬ 
mand  is  still  good,  and  prices  have  not  materially  changed. 
Quotations  are  58 @ 59c.  per  lb.  for  No.  1  ingots.  New  York. 

The  president  of  the  Aluminum  Co.  of  America  announces 
that  the  company  has  already  largely  increased  production, 
and  is  preparing  to  increase  it  still  further,  not  including  the 
Southern  Aluminium  Co.  plant  which  will  be  completed  later. 

Antimony — Business  has  been  steady  but  not  especially 
active.  Stocks  are  rather  low,  but  seem  to  be  sufficient  for 
present  needs;  while  some  large  lots  are  reported  on  the 
way  from  the  East.  Chinese  and  other  ordinary  brands  are 
quoted  at  38 @  40c.  per  lb..  New  York.  Futures  are  lower, 
about  34@35c.  for  February  being  named.  Cookson’s  is 
scarce,  and  the  small  quantities  av'ailable  are  held  at  65c. 
per  lb..  New  York. 

Quicksilver — The  market  is  strong  and  rather  excited, 
while  stocks  are  low  and  supplies  slow  in  coming  forward. 
San  Francisco,  the  primary  market,  reports  by  telegraph  sales 
at  $120@130  per  flask  of  75  lb.,  with  the  market  firm.  New 
York  quotation  is  $125  per  flask  for  large  lots;  $130@135  per 
flask  being  paid  for  smaller  orders.  London  price  is  £16  12s. 
6d.  per  flask,  with  no  discount  from  second  hands. 

Nickel — Business  is  good  and  prices  steady.  Ordinary 
forms  are  45  @  50c.  per  lb.,  according  to  size  and  terms  of 
order.  Electrolytic  nickel  is  5c.  per  lb.  higher. 

Gold,  Silver  and  Platinum 

NEW  YORK — Dec.  1.5 

Gold — The  large  importations  have  resulted  in  some  ac¬ 
cumulations  of  gold  at  the  New  York  Assay  Office.  The  stock 
of  gold  bars  there  is  the  largest  ever  held  at  one  time.  Most 
of  these  bars  have  been  made  from  English  coin.  There  has 
been  no  large  arrival  of  gold  this  week. 

Silver  has  reacted  owing  to  the  satisfaction  of  the  com¬ 
bined  Mint  and  India  orders;  and  though  the  London  stock 
was  somewhat  depleted  still  buyers  were  satisfied  and  the 
market  today  is  quoted  dull. 

Iridium — This  metal  is  very  scarce  and  in  demand.  It  is 
difficult  to  quote,  as  most  sales  are  a  matter  of  negotiation, 
price  depending  upon  necessities  of  buyers.  A  sale  as  high 
as  $110  per  oz.  is  reported. 

Platinum — Supplies  are  still  scarce  and  the  market  is  ex¬ 
cited  and  uncertain.  Dealers  are  not  willing  to  make  any 
regular  quotations  except  to  customers.  Sales  are  reported 
at  $80 @90  per  oz.  for  refined  platinum,  and  there  is  a  prospect 
of  higher  prices.  Hard  metal  may  be  quoted  at  $90  @95  per 
oz.  according  to  grade. 

-  Lead  Ore  Markets 

PLATTEVILLE,  WYS _ Dee.  11 

The  base  price  paid  this  week  for  60%  zinc  .ore  was 
$85@87.  Ore  was  in  little  demand,  several  buyers  being 
entirely  out  of  the  open  market.  The  base  price  paid  for 
80%  lead  ore  was  $70  per  ton. 

SHIPMENTS  WEEK  ENDED  DEC.  11 


Zinc  Lead  Sulphur 

Ore.  Lb.  Ore,  Lb.  Ore,  Lb.  - 

Week  .  4,464,000  165,000  1.299,500 

Year  . 199,211,750  6,629,140  28,625,210 


Shipped  during  week  to  separating  plants,  7,144,000  lb. 
zinc  ore. 

JOPlilN,  MO. — Dec.  11 

Blende,  high  price,  $93;  base  per  ton  60%  zinc,  premium 
ore,  $90;  medium,  $88 @80;  lower  grades  down  to  $70;  calamine 
base  per  ton  40%  zinc,  $65  @55;  average  selling  price,  all 
grades  of  zinc,  $84.14  per  ton.  Lead,  high  price,  $74.75;  base 
per  ton  80%  metal  content,  $70@74;  average  selling  price,  all 
grades  of  lead,  $62.92  per  ton. 

SHIPMENTS  WEEK  ENDED  DEC.  11 

Blende  Calamine  Lead  Values 

Totals  this  week..  10,622,760  937,080  2,141,400  $555,780 

Totals  this  year.  .557,500,380  43,710,730  87,288,100  25,758,560 

Blende  value,  the  week,  $459,610;  50  weeks,  $22,282,110. 

Calamine  value,  the  week,  $28,770;  50  weeks,  $1,126,920. 

Lead,  value,  the  week,  $67,400;  50  weeks,  $2,349,520. 

Producers  are  trying  to  get  together  for  several  weeks’ 
closing  down  during  the  holidays.  It  is  not  believed  any  will 
stop  before  Dec.  24,  but  a  number  will  close  down  on  Christ¬ 
mas  eve,  some  for  nine  days  and  some  for  two  or  three  weeks. 
The  time  occupied  in  general  repair  work,  and  giving  the 
employees  a  rest  is  believed  will  bring  better  results  later. 


The  $25  drop  of  the  zinc  ore  market  in  two  weeks  does 
not  look  good  to  producers,  and  they  believe  if  necessary  to 
restrict  the  output  to  steady  the  market  they  could  find  no 
more  opportune  time. 

The  shipment  of  the  week  is  again  short,  a  drop  of  3,370 
tons  in  a  fortnight.  However,  the  week-end  demand  was 
considerably  Increased  for  next  week’s  delivery. 

Iron  Trade  Review 

NEW  YORK — Dec.  1.5 

December  is  usually  considered  a  dull  month  in  the  iron 
and  steel  trades,  but  this  year  there  seems  to  be  no  decrease 
in  activity  and  no  slowing  down  as  the  year  draws  to  an  end. 

Domestic  business  is  increasing  in  all  lines,  structural 
steel  being  the  last  to  come  up.  The  mills  are  all  full 
for  some  time  ahead  and  in  certain  lines  premiums  for 
early  delivery  are  heard  of.  New  business  cannot  be  taken 
care  of  promptly,  but  must  wait  its  turn.  This  has  been 
rather  troublesome  in  the  case  of  some  building  contracts. 

Export  business  is  again  increasing.  It  is  to  some  extent 
handicapped  by  the  difficulty  of  securing  freight  room,  and  by 
the  congestion  of  freight  on  the  railroads  running  to  the 
Eastern  seaboard.  In  fact  freight  promises  to  be  rather  a 
troublesome  question,  as  there  is  already  complaint  of  car 
shortage.  A  severe  snowstorm  in  the  East  this  week  has 
served  to  add  to  the  freight  congestion.  It  is  over  today, 
but  the  storm  has  been  heavy  and  some  days,  which  can  ill 
be  spared,  will  be  needed  to  put  the  railroads  in  good  running 
order  again. 

The  pig-iron  market  continues  strong  and  advancing. 
Basic  is  in  a  little  less  demand,  but  bessemer  and  fountliy 
are  called  for  in  many  quarters. 

All  sorts  of  reports  are  current  as  to  new  steel  consolida¬ 
tions.  The  latest  is  that  a  new  concern,  to  be  organized  with 
$250,000,000  capital,  has  asked  for  options  on  the  Lackawanna 
Steel  Co.,  the  Youngstown  Sheet  and  Tube  Co.  and  several 
smaller  concerns.  The  statements  made  are  not  fully  con¬ 
firmed.  The  Republic  Iron  and  Steel  Co.  is  also  mentioned  in 
this  combination. 

Nothing  further  of  a  definite  nature  has  been  made  public 
as  to  plans  for  the  future  relating  to  the  Cambria  and  the 
Pennsylvania  Steel  companies. 

A  Washington  dispatch  says  the  awards  for  structural 
steel  required  for  battleships  43  and  44,  to  be  built  at  the 
New  York  and  Mare  Island  navy  yards,  have  been  announced 
by  Secretary  Daniels.  The  awards  were  as  follows:  To  the 
Carnegie  Steel  Co.,  51,883,400  lb.,  $1,680,777;  to  the  Carbon 
Steel  Co.,  9,611,720  lb.,  $537,295;  to  the  Pittsburgh  Screw  and 
Bolt  Co.,  3,593,800  lb.,  $105,708;  to  the  H.  A.  Wagner  Co.,  228,000 
lb.,  $25,365;  to  the  American  Steel  Foundries  1,836,800  lb., 
$110,208;  total,  67,152,620  lb.  at  $2,459,354.  This  material 
represents  the  amount  needed  for  both  ships. 

The  United  States  Steel  Corporation  reports  unfilled  orders 
on  its  books  Nov.  30  at  7.189,489  tons  of  material.  This  is  an 
Increase  of  1,024,037  tons  over  Oct.  31  and  is  the  heaviest 
figure  reported  for  many  months. 

Plg-Iroii  Production  has  been  almost  stationary.  The  re¬ 
ports  of  the  furnaces,  as  collected  and  published  by  the  “Iron 
Age”  show  that  on  Dec.  1  there  were  284  coke  and  anthracite 
stacks  in  blast,  having  a  total  daily  capacity  of  103,000  tons; 
an  increase  of  1,200  tons  over  Nov.  1.  Making  allowance 
for  the  charcoal  furnaces  the  total  production  of  pig  iron  in 
the  United  States  in  November  is  estimated  at  3,368,200  tons; 
for  the  11  months  ended  Nov.  30  it  was  27,036,300  tons.  Of 
this  total  19,552,490  tons,  or  72.3%,  were  made  by  the  furnaces 
owned  or  operated  by  the  steel  companies.  The  gain  in 
November  came  from  the  merchant  furnaces. 

PITT.SRURGH — Dee.  14 

Belated  buyers,  or  would-be  buyers,  of  steel  products, 
together  with  those  who  have  newly  arisen  wants,  have 
served  to  keep  up  the  buying  pressure  in  the  steel  Industry  at 
a  time  when  quieter  conditions  had  been  expected.  The  ton¬ 
nage  placed  is  still  fairly  large,  this  being  a  reflection  of  the 
buying  pressure  rather  than  of  the  offerings,  for  the  mills  are 
offering  practically  nothing  and  are  usually  merely  yielding 
to  entreaty  when  they  place  additional  business  on  books.  In 
the  old  order  of  things  there  would  now  be  active  booking  of 
third-quarter  contracts,  the  mills  in  many  branches  of  the 
trade  being  sold  up  to  that  time,  but  the  mills  will  not  book 
open  contracts  for  that  period  and  frequently  demur  about 
accepting  specific  orders  for  delivery  so  far  ahead. 

Inasmuch  as  so  much  steel  is  being  consumed  in  Inside 
work,  with  comparatively  little  outside  construction  going 
on,  the  advent  of  winter  is  not  decreasing  the  pressure  upon 
mills  as  it  usually  does.  The  weather,  however.  Is  beginning 
to  affect  production  at  both  furnaces  and  mills,  and  the  output 
of  the  past  three  months  may  not  be  duplicated  In  the  next 
three. 
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The  Steel  Corporation  increased  its  unfllled  obligations  by 
1,024,037  tons  during  November,  recording  the  second  largest 
increase  in  its  history,  as  October,  1912,  had  shown  an  increase 
of  1,042,000  tons.  That  business,  however,  was  largely  in 
open  contracts,  while  the  business  booked  last  month,  equiva¬ 
lent  to  almost  double  the  capacity,  as  the  shipments  were 
about  1,200,000  tons,  was  chiefly  in  the  form  of  actual  ship¬ 
ping  orders. 

Steel  prices  continue  to  rise.  The  minimum  price  of  1.70c. 
on  bars,  plates  and  shapes  has  been  entirely  withdrawn  by 
some  large  interests,  who  quote  1.80c.  as  minimum,  and  then 
only  occasionally.  Premiums  for  early  shipment  are  increas¬ 
ing,  and  plates  have  sold  at  2.50c.  for  prompt  carloads  and  at 
2.35c.  for  somewhat  larger  lots  for  January  shipment.  Hoops, 
bars  and  blue  annealed  sheets  also  command  premiums  for 
early  shipment. 

Pig  Iron — Pig-iron  prices  have  continued  to  advance 
sharply,  even  though  the  buying  has  not  been  heavy,  and 
there  is  evidently  danger  of  supplies  being  Insufficient,  caus¬ 
ing  a  runaway  market.  The  demand  for  bessemer  lately  has 
been  unusually  heavy  owing  to  the  fact  that  some  of  the 
war  steel  specifications  require  acid  openhearth  steel,  and 
this  condition  has  caused  a  heavy  demand  for  low-phosphorus 
scrap.  Foundry  iron  has  sold  at  $18.50,  Valley,  and  even 
sales  at  $19  are  rumored,  presumably  under  special  conditions. 
Several  sales  of  basic  have  been  made  at  $18.  Alice  furnace 
at  Sharpsvllle  had  an  accident  Sunday  and  a  new  stack  will 
have  to  be  built,  involving  at  least  two  months’  loss  of  pro¬ 
duction.  Basic  is  quotable  $1  a  ton  higher  than  a  week  ago 
and  foundry  and  forge  50c.  higher.  We  quote:  Bessemer, 
$19@)20;  basic,  $18;  foundry,  $18@18.50:  forge,  $17.50@18,  f.o.b. 
Valley  furnaces,  95c.  higher  delivered  Pittsburgh. 

FeriHtmanganeHe — There  is  a  good  volume  of  contracting 
at  $100,  while  odd  lots  for  prompt  shipments  are  bringing 
that  or  a  trifle  more. 

Steel — Mills  state  that  billets  and  sheet  hars  are  fairly 
quotable  at  not  under  $30  for  bessemer  and  $31  for  open- 
hearth,  f.o.b.  maker’s  mill,  Pittsburgh  or  Youngstown,  but 
these  figures  represent  chiefly  the  settlement  price  when 
consumers  adjust  extra  tonnages  with  the  mills  with  which 
they  have  regular  contracts.  Possibly  a  little  bessemer  could 
be  picked  up  in  the  open  market  but  there  does  not  seem  to 
be  openhearth  at  any  price.  It  is  expected  $34  will  be  done 
on  bessemer  sheet  bars  for  second  quarter.  Forging  billets 
are  about  $50  and  rods  $38  to  $40  at  mill. 

SAULT  STE.  MARIE  CANAL. 

Freight  passing  through  the  Sault  Ste.  Marie  Canal  in 
November  was  9,168,431  net  tons,  an  increase  of  5,124,063  tons 
over  November,  1914.  For  the  season  to  Dec.  1  the  total  ton¬ 
nage  was:  East  bound,  54,557,241;  west  bound,  14,552,644;  total, 
69,109,885  net  tons,  an  Increase  of  14,291,837  tons  over  1914. 
The  number  of  vessel  passages  this  year  was  20,594,  showing 
an  average  cargo  of  3,356  tons.  The  mineral  freights  included 
in  the  total  were,  in  short  tons  except  salt,  which  is  in  barrels: 

1914  1915  Changes 


Anthracite  .  2,166,555  1,942,630  D.  223,925 

Bituminous  iron  coal.  12,191,716  11,092,594  D.  1,099,122 

Iron  ore  .  31,413,765  45,138,789  I.  13,725,024 

Pig  and  mfd.  iron _  237,096  193,352  D.  43,744 

Copper  .  85,038  151,634  I.  66,596 

Salt,  bbl .  751,618  671,596  D.  80,022 


Iron  ore  this  year  was  65.3%,  and  coal  18.9%  of  the  total 
traffic  passing.  Of  the  total  freight  this  year  61,716,005  tons 
passed  through  the  United  States  and  7,392,980  tons  through 
the  Canadian  canal. 


FERROALLOYS 

Ferrosillcon  is  in  unusual  demand  and  high  grade,  50%  up 
to  75%,  is  hard  to  get  except  on  contract.  Makers  have  had 
to  refuse  several  orders  for  export.  The  price  is  now  $83@85 
per  ton  at  Pittsburgh.  Bessemer  ferrosilicon  has  advanced 
$1  per  ton,  $30  being  asked  for  12  to  15%,  at  furnace.  It  is 
understood  that  plans  are  taking  form  for  increasing  the 
domestic  production  of  this  metal.  A  new  operation  at  Balti¬ 
more  is  expected  to  be  ready  to  become  a  market  factor  in 
January  and  it  is  understood  another  furnace  is  being  added 
at  Niagara  Falls.  The  unprecedented  demand  for  50%  and 
higher  ferrosilicon  is  caused  by  the  heavy  orders  for  am¬ 
munition  steel  which  specify  a  high  silicon  content. 

OTHER  ORES 

Tungsten  ore  continues  In  strong  demand  and  very  high 
prices  are  reported.  It  is  said  that  over  $50  per  unit  has  been 
paid  for  concentrates  carrying  65%  WOs  from  the  Silver 
Comet  mine  In  Nevada.  The  Vasco  Mining  Co.  has  been 
organized  by  W’illiam  H.  McKenna,  of  Pittsburgh,  to  operate 
a  property  in  Colorado.  The  concentrate  will  be  made  into 
ferrotungsten  at  the  works  of  the  Vanadium  Steel  Co.  at 
Latrobe. 


IRON  ORE 

Shipments  of  Lake  Superior  iron  ore  in  November  were 
4,445,129  long  tons.  For  the  season  to  Dec.  1  the  shipments 
by  ports  were: 


1914  *  1915  Changes 


Escanaba .  3,663,040  5,636,427  I.  1,973.387 

Marquette .  1,755,726  3,099,589  I.  1,343,863 

Ashland .  3,-363,419  .5,146,772  I.  1,783,353 

Superior .  11,309,748  8,307,381  D.  3,002,367 

Duluth .  6,318,291  15,437,419  I.  9,119,128 

Two  Harbors .  5,610,262  8,633,980  I.  3,023,718 


Total .  32,020,486  46,261,568  I.  14,241,082 


November  shipments  did  not  quite  close  the  season,  a  few 
cargoes  having  been  shipped  after  Dec.  1.  The  total  of  these 
was  57,236  tons,  bringing  up  the  shipments  to  46,318,804  tons. 
Rail  shipments  will  make  the  season  total  somewhat  over 
47,000,000  tons. 

According  to  the  flguies  of  the  Lake  Superior  Iron  Ore 
Association,  Dec.  1,  Lake  Erie  docks  held  8,812,499  tons  of  ore 
as  compared  with  8,375,014  tons  Dec.  1,  1914,  and  9,250,500 
Dec.  1,  1913.  During  the  season  shipments  of  ore  from  Lake 
Erie  docks  amounted  to  27,027,058  tons  as  compared  with  17,- 
650,073  tons  in  the  season  of  1914  and  26,125,758  tons  in  1913. 

The  advance  in  .Lake  ore  prices  has  helped  to  increase 
Eastern  quotations.  Some  large  sales  have  been  made  at 
8*/4@8%c.  per  unit  of  iron,  delivered,  and  there  is  talk  of 
9c.  per  unit. 

Lake  Superior  prices,  as  announced  last  week  are:  Old 
Range  bessemer,  $4.45;  Mesabi  bessemer,  $4.20;  Old  Range 
nonbessemer,  $3.70;  Mesabi  nonbessemer,  $3.55;  all  f.o.b.  Lake 
Erie  ports.  The  base  remains  unchanged  at  55%  iron  and 
under  0.40  phosphorus  for  bessemers;  51.5%  iron  for  nonbes- 
semers. 

COKE 

Coke  production  in  the  Connellsville  region  for  the  week 
is  reported  by  the  “Courier”  at  437,251  short  tons;  shipments, 
439,165  tons.  Shipments  of  Greensburg  and  upper  Connells¬ 
ville  districts,  44,859  tons.  There  is  much  complaint  of  labor 
shortage. 

Anthracite  Shliiments  in  November  were  6,297,215  long 
tons,  an  increase  of  368,929  tons  over  November,  1914.  For 
the  11  months  ended  Nov.  30  the  total  shipments  were  62,640,- 
373  tons  in  1914,  and  60,182,218  in  1915;  a  decrease  of  2,488,155 
tons,  or  3.9%  this  year. 


Chemicals 

NEW  YORK — Dec.  15 

The  market  is  showing  a  steady  tendency  and  the  general 
undertone  seems  to  be  good. 

Arsenic — Business  is  moderate,  but  generally  steady. 
Prices  are  about  the  same,  $3.75  @4  per  100  lb.  being  quoted. 

Copper  Sulphate — Stocks  are  rather  low.  Business  has 
been  good.  Quotations  are  $10  per  100  lb.  for  carload  lots 
and  $10.25  per  100  lb.  for  smaller  parcels. 

Nitrate  of  Soda — This  article  continues  strong,  slow  deliv¬ 
eries  and  high  ocean  freights  helping  to  keep  up  prices.  Spot 
is  held  at  $3.15@3.25  per  100  lb.,  while  $3.15  is  named  for 
December  and  January,  and  $3 @3.10  for  later  deliveries. 

Imports  and  Exports  of  Raw  Materials  for  chemical  manu¬ 
facture  in  the  United  States  nine  months  ended  Sept.  30,  in 
long  tons: 


Sulphur. . .. 

Pyrites . 

Chrome  ore 
Magnesite . . 


■Imports - -  - - Ezpoi 


1914  1915  1914  1915 

15.036  17  869  96,624  16,248 

776,871  67.').  106  .  159 

56,081  .38  649  . 

92,925  20,144  1,196  414 


Exports  Include  reexports  of  foreign  material.  Estimating 
sulphur  contents  of  pyrites  the  total  imports  of  sulphur  this 
year  were  287,900  tons. 


PETROLEUM 

The  monthly  statement  of  the  “Oil  City  Derrick”  shows  new 
wells  completed  in  November  as  follows:  Pennsylvania  grade, 
466;  Lima-Indlana,  62;  Central  Ohio,  106;  Kentucky,  12;  Illi¬ 
nois,  84;  Kansas,  206;  Oklahoma-Arkansas,  709;  Texas  Pan-- 
handle,  38;  North  Louisiana,  41;  Gulf  Coast,  89.  This  is  a  total 
of  1,813  wells,  having  an  aggregate  daily  production  of  174,- 
097  bbl.  There  were  246  gas  wells  and  393  dry  holes.  There 
were  2,594  new  wells  being  drilled  at  the  close  of  the  month. 

Another  advance  in  crude  oil  has  brought  Pennsylvania 
grade  up  to  $2.10  per  bbl.,  an  advance  of  75c.  since  last 
January. 

Exports  of  mineral  oils  from  the  United  States  in  October 
are  reported  by  the  Department  of  Commerce  at  204,607,069 
gal.  For  the  10  months  ended  Oct.  31  the  exports  were 
1,889,556,766  gal.  in  1914,  and  1,938,230,760  in  1915;  an  increase 
of  48,673,994  gal.,  or  2.6%,  this  year. 
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AsseMsments 


Company 

Dellnqe 

Sale 

Amt. 

Allah  Gold,  Utah . 

Dec. 

1 

Dec. 

20 

0.0025 

Argenta,  Ida . 

Dec. 

20 

Jan. 

22 

0.001 

Basalt,  Nev., . 

Nov. 

29 

Dec. 

30 

0.0025 

Beaver  Butte,  Utah . 

pec. 

11 

Jan. 

3 

0.0025 

Bullalo,  Con.,  Utah . 

pec. 

18 

Jan. 

8 

0.002 

Cedar  Creek,  Ida . 

Dec. 

30 

Jan. 

29 

0.01 

Clear  Grit,  Ida . 

Dec. 

14 

Jan. 

5 

0.0015 

Columbus  Ext.,  Utah . 

Dec. 

11 

Jan. 

3 

0.02 

Confldencc,  Nev . 

Dec. 

24 

Jan. 

14 

0.10 

Cons.  Imperial,  Nev . 

Nov.  30 

Dec. 

21 

0.01 

Dry  Canon  Cons.,  Utah . 

Dec. 

18 

Jan. 

17 

0.001 

11 

0.0015 

Eureka  M  A  M.,  Ida . 

Nov. 

26 

Dec. 

27 

0.001 

Federal  Ely,  Nev . 

Dec. 

16 

Jan. 

17 

.005 

Four  Timbers,  Wash . 

Dec. 

24 

Jan. 

20 

0.001 

Golden  State  M  A  M.,  Calif., 

Dec. 

6 

Dec. 

28 

0.005 

3 

1.00 

Hypotheek,  Ida . 

Dec. 

20 

Jan. 

20 

0.005 

Idaho  A  Los  Angeles,  Ida . 

Nov. 

26 

Dec. 

27 

0.005 

Jack  Waite,  Ida . 

Nov. 

20 

Dec. 

20 

0.01 

Laclede,  Ida . 

Dec. 

6 

Dec. 

27 

0.003 

Lucky  Calumet  Cop.,  Ida . 

Dec. 

27 

Jan 

28 

0.005 

Lsmn  Big  Six,  Nev . 

Nov. 

30 

Jan. 

3 

0.005 

MAP  Gold,  Utah . 

Dec. 

13 

Jan. 

3 

0.0025 

Murray  Copper,  Utah . 

Dec. 

18 

Jan. 

10 

0.001 

20 

18 

O.Ol 

Nevada-Anaconda,  Utah . 

Dec. 

29 

Jan. 

29 

0.002 

Nevada-Douglas,  Nev . 

Nov. 

30 

Dec. 

31 

0.10 

15 

0.50 

Nyala  Metals,  Nev . 

Dec. 

17 

IBM 

8 

0.01 

Oreano,  Ida . 

Dec. 

18 

Jan. 

18 

0.001 

1 

1.00 

Rescue  Eula,  Nev . 

Dec. 

6 

Jan. 

10 

0.01 

Rio  Grande  Grub  Stake,  Utah 

Dec. 

25 

Jan. 

15 

0.006 

Seg.  Belcher  A  Midas,  Nev. . . 

Dec. 

12 

6 

0.02 

Sheba  Gold,  Utah . 

Dec. 

6 

PfWi 

8 

0.05 

Sonora  M  A  M.,  Ida . 

Nov. 

4 

Dec. 

17 

0.003 

Sunset  Dev.,  Ida . 

Dec. 

8 

3 

0.002 

Untie  Standard,  Utah . 

Nov. 

29 

Dec. 

27 

0.005 

Tonopah  Midway,  Nev . 

Dec. 

11 

Jan. 

11 

0.01 

Uvada,  Utah . 

Nov. 

22 

Dec. 

27 

0.02 

Utah-AHsona,  Arlz . 

Dec. 

14 

Jan. 

6 

0.004 

Victoria,  Utah . 

Dec. 

28 

Jan. 

29 

0.01 

West  Toledo,  Utah . 

Dec. 

16 

Jan. 

3 

0.01 

Stock  (Inotationa 


Stocks  generally  declined  during  the 
last  week  with  recoveries  Monday  and 
Tuesd^.  Alaska  Gold  went  to  a  low  of 
21%.  Thomas  W.  Lawson  is  effervescing 
today  (Dec.  15)  with  predictions  of  a 
“terrific  copper  boom  in  January,”  and 
the  prudent  ones  will  probably  shortly 
take  to  tall  timber. 


CXILO.  SPRINGS  Dec.  14 

SALT  LAKE  Dec.  14 

Name  of  Comp. 

Bid. 

Name  of  Comp. 

Bid. 

t  02f 

.071 

Cripple  Cr’k  Con. . 

:  0095 

Black  Jack . 

.09' 

C.K.4N . 

t  02 

Colorado  Mining.. . 

.08 

Doctor  Jack  Pot.  .  . 

.091 

Crown  Point . 

.001 

.29} 

7,50 

75 

.20 

.031 

.50 

t  02' 

.63 

.06 

1  02 

Golden  Cycle . 

2.00 

Lower  Mammoth. . 

.051 

.19 

.18 

.061 

00} 

1  os' 

.78 

Lexington . 

:  005 

Seven  Troughs .... 

.01} 

Mary  McKinney. . . 

.44 

Sliver  King  Coal’n. . 

3.37} 

Pharmacist . 

t.006 

Silver  King  Con.. . . 

2.20 

1.741 

.03! 

Raven  B.  H . 

.03 

Uncle  Sam . 

.08' 

V  nilcator . 

1.90 

Yankee . 

.36 

TORONTO  Dec.  14 


Bailey . 

.041 

Chambers  Fo'land. 

.24 

Coniagas . 

4.50 

La  Rose . 

.65 

Peterson  Lake . 

.351 

Right  of  Way . 

041 

Seneca  Superior. . . . 

.65 

T.  A  Hudson  Bay.. . 

21.00 

TImIskaming . 

.61} 

Trethewey . 

.16 

Wettlaufer-Lor . 

.08 

Dome  Exten . 

.36} 

Dome  Lake . 

.25 

Foley  O'Brien . 

60 

Bollinger . 

t29  16 

Imperial . 

.04} 

Jupiter . 

.18} 

McInt3Te . 

.97 

Porcu.  Crown . 

.90 

Preston  E.  D . 

.06} 

Vlpond . 

.66 

West  Dome . 

.17 

SAN  FRANCISCO  Dec.  14 


Alia . 

.10 

Andes . 

.08 

Best  A  Belcher . 

.05 

Caledonia . 

.40 

Challenge  Con . 

.04 

ChoUar . 

.04 

ConOdence . 

.16 

Con.  Virginia . 

.19 

Gould  A  Curry . 

.03 

Hale  A  Norcross. . . 

.03 

JackeVCr.  Pt . 

.13 

.01 

Mexican . 

.26 

Occidental . 

.76 

.21 

Overman . 

.08 

Potosl . 

{.02 

Savage . 

.07 

Sierra  Nevada . 

.42 

Union  Con . 

.65 

Utah  Con . 

.01 

Belmont . 

4.60 

Jim  Butler . 

1.07} 

Lone  Star . 

.03 

MacNamara . 

.03 

Midway . 

.16 

Mont.-Tonopah. . . . 

.30 

North  Star . 

.14 

Rescue  Eula . 

.07 

West  End  Con . 

.80 

Atlanta . 

.21 

Blue  Bell . 

.02 

Booth . 

.36 

C.O.D.  Con . 

.03 

Comb.  Frac . 

.05 

D’fleld  Daisy . 

.03 

Jumbo  Extension . . 

1.10 

Pltts.-Sllver  Peak . . 

.06 

Round  Mountain.. . 

.38 

Sandstorm  Kendall. 

.06 

Stiver  Pick . 

.07 

Central  Eureka. . . . 

.05 

N.  Y.  EXCH.  Dec.  141 


Name  of  Comp. 

Clg. 

AIas>  a  Juneau . 

10 

Am.Sm.ARet.,com  . 

99 

Am.  Sm.  A  Ref.,  pf. 

110} 

Am.  Sm.  Sec.,  pf.  A 

89 

Am.  Sm.  Sec.,  pf.  B. 

86 

Anaconda . 

86} 

Batopllas  Mln . 

4 

Bethlehem  Steel . . . 

474 

Bethlehem  Steel,  pf. 

160 

Chile  Cop . 

24} 

Chino . 

63} 

Colo.  Fuel  &  Iron. . 

62 

Crucible  Steel . 

73} 

Dome  Mines . 

28} 

Federal  M.  A  S.,  pf. 

60 

Great  Nor.,  ore.,  ctf. 

48} 

Greene  Cananea. . . . 

46} 

Guggen.  Exp . 

77} 

123 

Inspiration  Con.. . . 

451 

International  Nickel 

197} 

Miami  Copper . 

33} 

Nat'l  I.«ad,  com.. . . 

64 

National  Lead,  pf... 

nil 

16} 

Ontario  Mln. ..... 

11} 

4} 

Ray  Con . 

26} 

Republic  IAS,  com.. 

65} 

Republic  IAS,  pf . . . 

112} 

Tennessee  Copper. . 

67} 

Utah  Copper . 

80} 

U.  S.  Steel,  com .... 

86} 

U.  S.  Steel,  pf . 

116} 

N.  Y.  CURB  Dec.  14 

Alta  Con . 

.16 

Beaver  Con . 

.43 

Big  Four . 

.05 

Braden  Copper . 

16} 

Buffalo  Mines . 

1.10} 

Can.  Cop.  Corpn.. . 

2A 

Cashboy . 

.06} 

Cerro  de  Pasco .... 

36 

Con.  Arlz.  Sm . 

11 

Con.  Coppermlnee.. 

2 

Con.  Nev  .-Utah. . . 

DIa.  Black  B . 

.03 

.38 

Goldfleld  Con . 

1} 

Goldneld  Merger. . . 

16 

Howe  Sound . 

4} 

Kennecott  Cop . 

631 

Kerr  Lake . 

4} 

Magma . 

14} 

McKlnley-Dar-Sa. . 

66 

Mines  of  Am . 

3} 

Mother  Lode . 

.28 

Nevada  Hills . 

.19 

New  Utah  Bingham 

4} 

Nlpissing  Mines.. . . 

8} 

06} 

Ray  Hercules . 

3} 

St.  Joseph  Lead _ 

14 

South  Utah . 

.26 

Stand’d  OH  of  N.J. . 

565 

Standard  S.  L . 

11 

Stewart . 

H 

Success . 

.68 

Tonopah . 

7 

Tonopah  Ex . 

4 

Tonopah  Merger. . . 

.67 

Tiibulllon . 

.76 

Yukon  Gold . 

2} 

LONDON  Dec.  2 


Alaska  Tre'dwell 

£6  12s  6d 

Burma  Corp... . 

1113 

Cam  A  Motor . . 

0  14  3 

0  8  6 

ICl  Oro . 

0  10  6 

Esperanza . 

on  0 

Mexico  Mines.. . 

4  5  0 

Nechl,  pfd . 

012  6 

Orovllle . 

0  14  0 

Santa  Gert'dis . . 

010  6 

I  4  0 

Tough  bakes. . . 

0  13  1} 

BOSTON  EXCH  Dec.  13 

Name  of  Comp. 

Clg. 

Adventure . 

1} 

Ahmeek . 

392} 

Alaska  Gold  M . . . . 

22} 

Algomah. . . 

1 

Allouez  . 

65 

Am.  Zinc . 

63} 

Arlz.  Com.,  ctfs _ 

6} 

Bonanza . 

.35 

Butte-Ballaklava. . . 

2} 

Butte  &  Superior. . 

70} 

Calumet  A  Arlz. . .  . 

66} 

Calumet  A  Hecla.. . 

625 

Centennial . 

161 

Copper  Range . 

65} 

Daly  West . 

3} 

East  Butte . 

14} 

Franklin . 

81 

76} 

15} 

Hedley . 

281 

Helvetia . 

.40 

Indiana . 

6 

Island  Cr'k,  com. . . 

48} 

Island  Cr'k,  pfd.. . . 

88} 

Isle  Royale . 

26 

Keweenaw . 

21 

16 

La  Salle . 

6} 

Mason  Valley . 

11 

Mass . 

10} 

Mayflower . 

3} 

Michigan . 

1} 

Mohawk . 

831 

New  Arcadian . 

9 

North  Butte. . 

29} 

North  Lake . 

1} 

OJlbway . 

1} 

Old  Colony . 

3 

Old  Dominion . 

67 

Osceola . 

82 

Quincy . 

82 

Santa  Fe . 

3 

Shannon . 

71 

Shattuck-Ariz . 

331 

Superior . 

23} 

Superior  A  Bost. . . . 

1) 

Tamarack . 

46 

Trinity . 

9 

Tuolumne . 

.33 

U.  S.  Smelting . 

44} 

U.  S.  Smelt'g,  pf _ 

481 

Utah  Apex . 

3} 

Utah  Con . 

111 

Victoria . 

21 

Winona . 

3} 

Wolverine . 

66 

Wyandot . 

1} 

BOSTON  CURB  Dec.  13 

Bingham  Mines. . . . 

8 

Boston  Ely . 

.28 

Butte  A  Lon'n  Dev. 

.33 

Calaveras . 

2} 

Calumet-Corbln _ 

.10 

Chief  Con . 

1 

Cortez . 

.45 

Crown  Reserve . 

.65 

Davls-Daly . 

1} 

Eagle  A  Blue  Bell . . 

lA 

First  Nat.  Cop . 

4} 

Houghton  Copper. . 

2 

Iron  Cap  Cop.,  pf.. . 

61 

Majestic . 

1} 

Mexican  Metals. . . . 

.35 

Nevada-Douglas. . . 

.83 

New  Baltic . 

2} 

New  Cornelia . 

19} 

Ohio  Copper . 

.23 

Oneco . 

1 

Ruven  Copper . 

.10 

Rex  Cons . 

.32 

Smokey  Dev . 

.15 

So.  Lake . 

6} 

Tonopah  Victor. . . . 

{.35 

United  Verde  Ext. . 

4H 

Utah  Metal . 

9} 

tLast  Quotations. 

Monthly  Averngre  Prices  of  Metals 

SILVER 


Month 

New  York 

London 

1913 

1914 

1915 

1913 

1914 

1916 

January.  . 

62.938 

57.572 

48.  855 

28.983 

26.653 

22. 731 

February. . 

61.642 

57.506 

48.477 

28.357 

26.673 

22.753 

March.. :. . 

57.870 

58.067 

50.241 

‘26.669 

26  788 

23.708 

April . 

59.499 

58.519 

50.250 

27.416 

26.958 

23.709 

May . 

60.361 

58.  175 

49.915 

27.826 

26.704 

23.570 

June . 

68.990 

56.471 

49.034 

27.199 

25.948 

23.267 

July . 

58.721 

54.  678 

47.619 

27.074 

26.219 

22.697 

August. . . . 

59.293 

54.344 

47.163 

27.336 

25.979 

22.780 

September 

60.640 

53.290 

48.680 

27.986 

24.260  23.591 

October  . . . 

60.793 

50.654 

49.386 

28.083 

23.199  23.926 

November. 

58.995 

49.082 

61.714 

27.263 

22.703.26.094 

December  . 

57.760 

49.375 

26.720 

22.900 

. 

Year.... 

59.791 

00 

i 

27.676 

26.3141 . 

New  York  quotationa  cents  per  ounce  troy,  fine  silver; 
London,  pence  per  ounce,  sterling  silver,  0.025  One. 


CXIPPER 


Month 

New 

York 

London 

Electrolytic 

Standard 

Electrolytic 

1914 

1915 

1914 

1915 

1914 

1915 

January. . . 

14.223 

13. 041 

64.304 

60.766 

69.488 

65.719 

February. . 

14.491 

14.394 

66.259 

63.494 

70.188 

March . 

14.131 

14.787 

64.276 

66.162 

09.170 

* 

April . 

14.211 

16.811 

64.747 

76.096 

69.313 

• 

May . 

13.998 

18.606 

63.182 

77.600 

67.786 

« 

June . 

13.603 

19.477 

61.336 

82.674 

66.274 

95.333 

July . 

13.223 

18.798 

60.540 

76.011 

64. 965 

91.409 

August. . . . 

16.941 

{ 

68.673 

{ 

82.333 

September 

♦ 

17.602 

{ 

68.915 

{ 

85.250 

October.. . 

• 

17.686 

{ 

72.601 

{ 

88.000 

November. 

11.739 

18.627 

53.227 

77.744 

93.273 

December . 

12.801 

66.841 

« 

Year. . . . 

. 

TIN 


New 

York 

London 

Month 

1914 

1915 

1914 

1916 

January . 

37.779 

34.260 

171.905 

150.550 

February . 

39.830 

37.415 

181.656 

176.925 

March . 

38.038 

48.426 

173.619 

180.141 

April . 

36.154 

47.884 

163.903 

166.225 

May . 

33.360 

38.790 

150.702 

162s  676 

June . 

30.677 

40.288 

138.321 

167.636 

July . 

31.707 

37.423 

142.617 

167.080 

August . 

* 

34.389 

{ 

161.440 

September . 

32.675 

33.125 

{ 

162.625 

October . 

30.284 

33.080 

{ 

161.554 

November . 

33.304 

39.224 

139.391 

167.670 

33.601 

147.102 

Av.  year . 

34.301 

LEAD 


New 

York 

St.  Ixiuls 

London 

Month 

1914 

1915 

1914 

1916 

1914 

1915 

January. . . 

4.111 

3.729 

4.011 

3. 648 

19.666 

18.606 

February. . 

4.048 

3.827 

3.937 

3.718 

19.606 

19.122 

March . 

3.970 

4.063 

3.860 

3.997 

19.661 

21.883 

April . 

3.810 

4.221 

3.688 

4.142 

18.225 

21.094 

May . 

3.900 

4.274 

3.808 

4.182 

18.603 

20.347 

June . 

3.900 

5.932 

3.810 

5.836 

19.411 

25.170 

July . 

3.891 

6.659 

3.738 

6.531 

19.051 

24.611 

August. . . . 

3.876 

4.656 

3.715 

4.520 

{ 

21.946 

September 

3.828 

4.610 

3.658 

4.490 

{ 

23.151 

October . . . 

3.528 

4.600 

3.384 

4.499 

{ 

23.994 

November. 

3.683 

6.156 

3.585 

6.078 

18.600 

26.278 

3.800 

3.662 

19.097 

Year. . . . 

3.862 

3,7.37 

SPELTER 


Month 

New 

York 

St.  Louis 

London 

1914 

1916 

1914 

1015 

1914 

1915 

January. . . 

5.262 

0. 386 

5.112 

6.211 

21.633 

30.844 

February. . 

6.377 

8.436 

6.228 

8.2551 

21.413 

39.819 

March . 

5.250 

8.641 

5.100 

8.366 

21.460 

44.141 

April . 

5.113 

10.012 

4.963 

9.837 

21.660 

40.888 

May . 

6  074 

14.781 

4.924 

14.610 

21.393 

68.100 

June . 

6  000 

21.208 

4.8.50 

21.038, 

21.346 

100.614 

July . 

4.920 

19.026 

4.770 

18.866 

21.568 

97.250 

August. . . . 

5.568 

12.781 

6.418 

12.611 

{ 

67.786 

September 

6.380 

13.440 

6.230 

13.270 

{ 

67.841 

October.. . . 

4.900 

12.800 

4.750 

12.6S» 

{ 

66.536 

November. 

5.112 

15.962 

4.0flL 

15.792 

25.016 

88.400 

December  . 

6.592 

5.430 

27.369 

Year. . . . 

6.213 

5.0G1 

New  York  and  St.  Louis  quotations,  cents  per  pound. 
London,  pounds  sterling  per  long  ton.  *  Not  reported, 
t  Ixtndon  Exchange  closed. 


PIG  IRON  IN  IMTTSnUUGH 


Month 

Bessemer 

.  Basic 

No.  2 
Foundry 

1914 

1016 

1014 

1015 

1014 

1915 

January. . . 
February. . 
March . 

$14.04 

15.06 
16  07 
14.90 
14.90 
14.90 
14.90 
14.90 
14.00 
14.84 
14.60 
14.70 

$14.50 

14.55 

14.55 

14.55 

14.61 

14.70 

14.94 
16.01 
16.86 

16.95 
18.26 

$13.23 
14.12 
13  .01 
11  90 
13  90 
13.1M1 

13.  mi 

13.00 

13.00 

13.75 

13.43 

13.45 

$13.45 

13.45 

13.45 

13.45 

13.60 

13.67 

13.91 

15.31 

16.06 

16.96 

17.30 

$13.00 

14.08 

14.10 

14.13 

14.27 

13.96 
13.00 
14.08 
14.03 

13.97 
13.83 
13.83 

$13.90 

13.00 

13.95 

13.95 

13.83 

13.77 

13.68 

14.76 

16.70 

16.80 

17.20 

August. . . . 
September 
October... . 
November. 
December  . 

$14.88 

$13.78 

$14.01 

■ 

